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(57) ABSTRACT

An organic light emitting display apparatus includes a first
pixel and a second pixel. The first pixel includes a first data
line, a first driving thin film transistor (TFT), and a first
contact metal connected to the first driving TFT and in a layer
atasame level as a layer of the first data line. The second pixel
includes a second data line, a second driving TFT, and a
second contact metal connected to the second driving TFT
and in a layer at a same level as a layer of the second data line.

(51) Int.ClL The first gap between the first driving TFT and the first con-
HOIL 27/32 (2006.01) tact metal is different from a second gap between the second
G09G 3/32 (2006.01) driving TFT and the second contact metal.
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ORGANIC LIGHT EMITTING DISPLAY
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] Korean Patent Application No. 10-2014-0099974,
filed on Aug. 4, 2014, and entitled, “Organic Light Emitting
Display Apparatus,” is incorporated by reference herein in its
entirety.

BACKGROUND

[0002] 1.Field

[0003] Oneormore embodiments described hereinrelate to
an organic light emitting display apparatus.

[0004] 2. Description of the Related Art

[0005] An organic light emitting display generates images
based on light from pixels that include organic light emitting
diodes (OLEDs). Each OLED emits light based on a recom-
bination of electrons and holes in an emitting layer. Displays
of this type have fast response speeds and low power con-
sumption.

[0006] Structurally, an organic light emitting display (e.g.,
an active matrix organic display) has control lines (e.g., gate
lines, source lines, power lines) for controlling emission of
light from the pixels. The control lines transmit various sig-
nals to the pixels in order to drive the pixels independently.
Because the control lines are arranged adjacent to each other
in a high-resolution display, the signals may interfere with
each other. As a result, display quality may be degraded.

SUMMARY

[0007] In accordance with one embodiment, an organic
light emitting display apparatus includes a first pixel includ-
ing a first data line, a first driving thin film transistor (TFT),
and a first contact metal connected to the first driving TFT and
in a layer at a same level as a layer of the first data line; and a
second pixel including a second data line, a second driving
TFT, and a second contact metal connected to the second
driving TFT and in a layer at a same level as a layer of the
second data line, wherein a first gap between the first driving
TFT and the first contact metal is different from a second gap
between the second driving TFT and the second contact
metal.

[0008] The first pixel may include a first pixel electrode on
an upper layer insulated from the first data line, the second
pixel may include a second pixel electrode on an upper layer
insulated from the second data line, and the first pixel elec-
trode may be different in size from the second pixel electrode.
[0009] The first pixel electrode may at least partially over-
lap the first data line, and the second pixel electrode may at
least partially overlap the second data line. An overlapping
area between the first pixel electrode and the first data line
may be different from an overlapping area between the sec-
ond pixel electrode and the second data line. The first pixel
may be a green pixel, the second pixel may be ared pixel ora
blue pixel, and the first gap may be greater than the second
gap.

[0010] Theareas occupied by pixel circuits in the first pixel
and the second pixel may be substantially equal. The first
pixel may include a storage capacitor that overlaps the first
driving TFT. The driving gate electrode of the first driving
TFT may be formed integrally with a first electrode of the
storage capacitor. The first driving TFT may include a sub-
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strate; a driving semiconductor layer on the substrate; a first
gate insulating layer on the driving semiconductor layer; and
a driving gate electrode on the first gate insulating layer,
wherein the driving semiconductor layer is curved.

[0011] The apparatus may include a storage capacitor on
the first driving TFT, wherein the storage capacitor a first
electrode, a second gate insulating layer, and a second elec-
trode that are sequentially stacked, and wherein the first elec-
trode is formed integrally with the driving gate electrode. The
first gate insulating layer may have a thickness greater than a
thickness of the second gate insulating layer.

[0012] In accordance with another embodiment, an appa-
ratus includes a first pixel coupled to a first data line; a second
pixel coupled to a second data line; a first contact metal
adjacent the first data line: a second contact metal adjacent the
second data line; and a driving voltage line coupled to the first
and second pixels, wherein the first contact metal is spaced
from the first data line by a first gap, wherein the second
contact metal is spaced from the second data line by a second
gap, and wherein the first gap is different from the second gap.
[0013] The driving voltage line may be coupled to driving
transistors of the firstand second pixels, respectively. The first
pixel may include a pixel electrode of a first size, the second
pixel may include a pixel electrode of a second size, and the
first size may be different from the second size. The first gap
may be greater than the second gap, and the first size may be
less than the second size. A difference in parasitic capacitance
between the first data line and the first contact metal and
parasitic capacitance between the second data line and the
second contact metal may be reduced as a result of the first
gap being greater than the second gap and the first size being
less than the second size.

[0014] The first pixel electrode may at least partially over-
lap the first data line, and the second pixel electrode may at
least partially overlap the second data line. The first pixel
electrode may overlap the first data line by a first amount, the
second pixel electrode may overlap the second data line by a
second amount, and the first amount may be different from the
second amount. The first and second pixels may emit different
colors of light. The first and second pixels may occupy sub-
stantially a same area.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] 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:

[0016] FIG. 1 illustrates an embodiment of'an organic light
emitting display;

[0017] FIG. 2 illustrates an embodiment of a pixel,
[0018] FIG. 3 illustrates an embodiment of adjacent pixels;
[0019] FIG. 4 illustrates a relationship between lines in

adjacent pixels and a pixel electrode according to one
embodiment; and

[0020] FIG. 5 illustrates the adjacent pixels along section
lines D-D' and E-E' in FIG. 3.

DETAILED DESCRIPTION

[0021] 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
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disclosure will be thorough and complete, and will fully
convey exemplary implementations to those skilled in the art.
[0022] 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.

[0023] FIG. 1 illustrates an embodiment of an organic light
emitting display apparatus 1000 which includes a display unit
10 including a plurality of pixels, a scan driving unit 20, a data
driving unit 30, an emission control driving unit 40, and a
controller 50.

[0024] Thedisplay unit 10 includes a plurality of pixels 1 at
regions where scan lines SL1 through SLn+1, data lines DLL1
through DLm, and emission control lines EL1 through ELn
extend. The scan lines SL.1 through SLn+1 and the emission
control lines EL1 through ELn extend in a second direction
(e.g., a row direction), and the data lines DL1 through DLm
and a driving voltage line ELVDDL extend in a first direction
(e.g., a column direction). In a pixel line, a value of n in the
scan lines SL1 through SLn+1 may be different from a value
of n in the emission control lines EU through ELn.

[0025] Each pixel 1 is connected to three scan lines from
among the scan lines SU1 through SLn+1 connected to the
display unit 10. The scan driving unit 20 generates and trans-
mits three scan signals to each pixel 1 through the scan lines
SL1 through SLn+1. That is, the scan driving unit 20 sequen-
tially provides a first scan line SL.2 through SLn, a second
scan line SL1 through SLn-1, or a third scan line SL.3 through
SLn+1 with the scan signal.

[0026] An initialization voltage line IL may receive an ini-
tialization voltage of the display unit 10 from an external
power supply source VINT.

[0027] Also, each pixel 1 is connected to one of the data
lines DL1 through DLm connected to the display unit 10, and
to one of the emission control lines EL1 through ELn con-
nected to the display unit 10.

[0028] The data driving unit 30 transfers a data signal to
each pixel 1 through the data lines DL1 through DLm. The
data signal is supplied to the pixel 1 selected by the scan
signal, whenever the scan signal is supplied to the first scan
line SL.2 through SLn+1.

[0029] The emission control driving unit 40 generates an
emission control signal and transmits the emission control
signal to the each pixel 1 through the emission control lines
EL1 through ELn. The emission control signal controls light
emission time from the pixel 1. In another embodiment, the
emission control driving unit 40 may be omitted according to
an internal structure of the pixel 1.

[0030] The controller 50 converts a plurality of image sig-
nals R, G, and B transmitted from an external source to a
plurality of image data signals DR, DG, and DB. The image
data signals DR, DG, and DB are transmitted to the data
driving unit 30. Also, the controller 50 receives a vertical
synchronization signal Vsync, a horizontal synchronization
signal Hsync, and a clock signal MCLK to generate control
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signals for controlling driving of the scan driving unit 20, the
data driving unit 30, and the emission control driving unit 40.
The control signals are transferred to the scan driving unit 20,
the data driving unit 30, and the emission control driving unit
40. That is, the controller 50 generates a scan driving control
signal SCS for controlling the scan driving unit 20, a data
driving control signal DCS for controlling the data driving
unit 30, and an emission driving control signal ECS for con-
trolling the emission control driving unit 40 and transfers the
signals thereto.

[0031] Each of the pixels 1 receives a first power voltage
EVLDD and a second power voltage ELVSS from an external
source. The first power voltage ELVDD may be a predeter-
mined high level voltage. The second power voltage ELVSS
may be a voltage less than the first power voltage ELVDD or
a ground voltage. The first power voltage ELVDD may be
supplied to each of the pixels 1 via the driving voltage line
ELVDDL.

[0032] Each of the pixels 1 emits light at a predetermined
luminance based on the driving current supplied to the
OLED, according to the data signal transmitted through a
respective one of the data lines DL1 through DLm.

[0033] FIG. 2illustrates an embodiment of a pixel 1, which,
for example, may be included in the organic light emitting
display apparatus 1000. The pixel 1 includes a pixel circuit 2
having a plurality of thin film transistors (TFTs) T1 through
T7 and at least one storage capacitor Cst. The pixel 1 also
includes an OLED that emits light based on a driving current
from the pixel circuit 2.

[0034] The TFTs T1 to T7 include a driving TFT T1, a
switching TFT T2, a compensation TFT T3, a first initializa-
tion TET T4, a first emission control TFT T5, a second emis-
sion control TFT T6, and a second initialization TFT T7.
[0035] Thepixel 1includes a first scan line 14 for transmit-
ting a first scan signal Sn to the switching TFT T2 and the
compensation TFT T3, a second scan line 24 for transmitting
a second scan signal Sn—1 to the first initialization TFT T4, a
third scan line 34 for transmitting a third scan signal Sn+1 to
the second initialization TFT T7, an emission control line 15
for transmitting an emission control signal En to the first
emission control TFT T5 and the second emission control
TFT T6, a data line 16 for transmitting a data signal Dm, a
driving voltage line 26 for transmitting the first power voltage
ELVDD, and an initialization voltage line 22 for transmitting
an initialization voltage VINT for initializing the driving TFT
T1.

[0036] A driving gate electrode G1 of the driving TFT T1 is
connected to a first electrode C1 of the storage capacitor Cst.
A driving source electrode S1 of the driving TFT T1 is con-
nected to the driving voltage line 26 via the first emission
control TFT T5. A driving drain electrode D1 of the driving
TFT T1 is electrically connected to an anode of the OLED via
the second emission control TFT T6. The driving TFT T1
receives the data signal Dm according to a switching opera-
tion of the switching TFT T2 to supply a driving current Id to
the OLED.

[0037] A switching gate electrode G2 of the switching TFT
T2 is connected to the first scan line 14. A switching source
electrode S2 of the switching TFT T2 is connected to the data
line 16. A switching drain electrode D2 of the switching TFT
T2 is connected to the driving source electrode S1 of the
driving TFT T1. At the same time, the switching drain elec-
trode D2 is connected to the driving voltage line 26 via the
first emission control TFT T5. The switching TFT T2 is
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turned on by the first scan signal Sn transmitted through the
first scan line 14, and then, performs a switching operation for
transferring the data signal Dm transmitted through the data
line 16 to the driving source electrode 51 of the driving TFT
T1.

[0038] A compensation gate electrode G3 of the compen-
sation TFT T3 is connected to the first scan line 14. A com-
pensation source electrode S3 of the compensation TFT T3 is
connected to the driving drain electrode D1 of the driving
TFT T1. At the same time, the compensation source electrode
S3 is connected to the anode electrode of the OLED via the
second emission control TFT T6. A compensation drain elec-
trode D3 of the compensation TFT T3 is connected to the first
electrode C1 of the storage capacitor Cst, a first initialization
source electrode S4 of the first initialization TFT T4, and the
driving gate electrode G1 of the driving TFT T1. The com-
pensation TFT T3 is turned on by the first scan signal Sn
transmitted through the first scan line 14, and connects the
driving gate electrode G1 and the driving drain electrode D1
of the driving TFT T1 to each other to make the driving TFT
T1 diode-connected.

[0039] The first initialization gate electrode G4 of the first
initialization TFT T4 is connected to the second scan line 24.
A first initialization drain electrode D4 of the first initializa-
tion TFT T4 is connected to the initialization voltage line 22.
A source electrode S4 of the first initialization TFT T4 is
connected the first electrode C1 of the storage capacitor Cst,
the compensation drain electrode D3 of the compensation
TFT T3, and the driving gate electrode G1 of the driving TFT
T1. The first initialization TFT T4 is turned on by a second
scan signal Sn_1 transmitted through the second scan line 24,
to transfer the initialization voltage VINT to the driving gate
electrode G1 of the driving TFT T1. An initialization opera-
tion is therefore performed for initializing the voltage of the
driving gate electrode G1 of the driving TFT T1.

[0040] A firstemission control gate electrode G5 of the first
emission control TFT T5 is connected to the emission control
line 15. A first emission source electrode S5 of the first emis-
sion control TFT T5 is connected to the driving voltage line
26. A first emission drain electrode D5 of the first emission
control TFT T5 is connected to the driving source electrode
S1 of the driving TFT T1 and the switching drain electrode D2
of the switching TFT T2.

[0041] A second emission control gate electrode G6 of the
second emission control TFT T6 is connected to the emission
control line 15. A second emission source electrode S6 of the
second emission control TFT T6 is connected to the driving
drain electrode D1 of the driving TFT T1 and the compensa-
tion source electrode S3 of the compensation TFT T3. A
second emission control drain electrode S6 of the second
emission control TFT T6 is electrically connected to the
anode electrode of the OLED. The first emission control TFT
T5 and the second emission control TFT T6 are simultaneous
turned on by the emission control signal En transmitted
through the emission control line 15, so that the first power
voltage ELVDD is transferred to the OLED and the driving
current Id flows on the OLED.

[0042] A second initialization gate electrode G7 of the sec-
ond initialization TFT T7 is connected to the third scan line
34. A second initialization source electrode S7 of the second
initialization TFT T7 is connected to the anode electrode of
the OLED. A second initialization drain electrode D7 of the
second initialization TFT T7 is connected to the initialization
voltage line 22. The second initialization TFT T7 is turned on
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by the third scan signal Sn+1 transmitted through the third
scan line 34 to initialize the anode electrode of the OLED.
[0043] A second electrode C2 of the storage capacitor Cst is
connected to the driving voltage line 26. The first electrode
C1 ofthe storage capacitor Cst is connected to the driving gate
electrode G1 of the driving TFT T1, the compensation drain
electrode D3 of the compensation TFT T3, and the first ini-
tialization source electrode S4 of the first initialization TFT
T4.

[0044] A cathode electrode ofthe OLED is connected to the
second power voltage ELVSS. The OLED receives the driv-
ing current Id from the driving TFT T1 to emit light so as to
display image.

[0045] FIG. 3 illustrates an embodiment of two adjacent
pixels, a first pixel 1¢ and a second pixel 15. The first pixel 1a
includes a first data line 16a, a first driving TFT Tla, and a
first contact metal CM1 connected to the first driving TFT
T1a and formed at the same layer as the first dataline 16a. The
second pixel 15 includes a second data line 165, a second
driving TFT T1b, and a second contact metal CM14 con-
nected to the second driving TFT T15 and formed at the same
layer as the second data line 164.

[0046] A first gap gl between the first driving TFT T1a and
the first contact metal CM1a may be different from a second
gap g2 between the second driving TFT T15 and the second
contact metal CM15. Also, each of the first pixel 1a and the
second pixel 15 may include the switching TFT T2, the com-
pensation TFT T3, the first initialization TFT T4, the first
emission control TFT T5, the second emission control TFT
T6, the second initialization TFT T7, the storage capacitor
Cst, and the OLED.

[0047] The driving TFT Tla or T1d includes a driving
semiconductor layer A1, a driving gate electrode G1, a driv-
ing source electrode S1, and a driving drain electrode D1. The
driving source electrode S1 corresponds to a driving source
region doped with impurities in the driving semiconductor
layer Al. The driving drain electrode D1 corresponds to a
driving drain region doped with impurities in the driving
semiconductor layer Al. The driving gate electrode G1 is
connected to the first electrode C1 of the storage capacitor
Cst, the compensation drain electrode D3 of the compensa-
tion TFT T3, and the first initialization source electrode S4 of
the first initialization TFT T4.

[0048] Inparticular, thedriving gateelectrode G1 is formed
at the same layer as the first electrode C1 integrally with the
first electrode C1. The driving gate electrode G1 is connected
to the compensation drain electrode D3 and the first initial-
ization source electrode S4 by the first contact metal CM1a or
the second contact metal CM15, viaa first contact hole 51 and
a second contact hole 52.

[0049] A driving channel region in each of the first and
second driving TFTs Tla and T14 is curved. In FIG. 3, the
channel region of the first and second driving TFTs T1a and
T14is ‘U’-shaped. When forming the driving channel region
that is curved, the driving channel region may be elongated
within a narrow space. Because the driving channel regions of
the driving TFTs T1a and T1b are formed to be long, a driving
range of the gate voltage applied to the driving gate electrode
G1 becomes wide. Accordingly, the gradation of light emitted
from the OLED may be finely adjusted by changing the
magnitude of the driving gate voltage. Thus, the resolution of
images displayed in the organic light emitting display appa-
ratus may be improved, and image display quality may be also
improved. In other embodiments, the driving channel regions
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of the driving TFTs Tla and T15 may be curved in various
shapes including but not limited to ‘S’ shape, ‘N’ shape, ‘W’,
or an irregular shape.

[0050] The switching TFT T2 includes a switching semi-
conductor layer A2, a switching gate electrode G2, a switch-
ing source electrode S2, and a switching drain electrode D2.
The switching source electrode S2 corresponds to a switching
source region doped with impurities in the switching semi-
conductor layer A2. The switching drain electrode D2 corre-
sponds to a switching drain region doped with impurities in
the switching semiconductor layer A2. The switching source
electrode S2 is connected to the data line 16 via a third contact
hole 53. The switching drain electrode D2 is connected to the
first and second driving TFTs Tla and T14. The first emission
control TFT T5. The switching gate electrode G2 is formed as
a part of the first scan line 14.

[0051] Thecompensation TFT T3 includes a compensation
semiconductor layer A3, a compensation gate electrode G3, a
compensation source electrode S3, and a compensation drain
electrode D3. The compensation source electrode S3 corre-
sponds to a compensation source region doped with impuri-
ties in the compensation semiconductor layer A3. The com-
pensation drain electrode D3 corresponds to a compensation
drain region doped with impurities in the compensation semi-
conductor layer A3. The compensation gate electrode G3
forms a dual-gate electrode with a part of the first scan line 14
and a part of an extension line protruding from the first scan
line 14 to prevent leakage current.

[0052] The first initialization TFT T4 includes a first ini-
tialization semiconductor layer A4, a first initialization gate
electrode G4, a first initialization source electrode S4, and a
first initialization drain electrode D4. The first initialization
source electrode S4 corresponds to a first initialization source
region doped with impurities in the first initialization semi-
conductor layer A4. The first initialization drain electrode D4
corresponds to a first initialization drain region doped with
impurities in the first initialization semiconductor layer A4.
The firstinitialization drain electrode D4 may be connected to
the second initialization TE'T T7.

[0053] The first initialization source electrode S4 may be
connected to the driving gate electrode G1 and the first elec-
trode C1 of the storage capacitor Cst, via the first and second
contact metals CM1a and CM15 disposed in the second and
first contact holes 52 and 51. The first initialization gate
electrode G4 1s formed as a part of the second scan line 24.
The first initialization semiconductor layer G4 overlaps the
first initialization gate electrode G4 twice in order to form a
dual-gate electrode.

[0054] The first emission control TFT T5 includes a first
emission control semiconductor layer A5, a first emission
control gate electrode G5, a first emission control source
electrode S5, and a first emission control drain electrode D5.
The first emission control source electrode S5 corresponds to
a first emission control source region doped with impurities in
the first emission control semiconductor layer A5. The first
emission control drain electrode D5 corresponds to a first
emission control drain region doped with impurities in the
first emission control semiconductor layer AS. The first emis-
sion control source electrode S5 may be connected to the
driving voltage line 26 via a fourth contact hole 54. The first
emission control gate electrode G5 is formed as a part of the
emission control line 15.

[0055] The second emission control TFT Té includes a
second emission control semiconductor layer A6, a second
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emission control gate electrode G6, a second emission control
source electrode S6, and a second emission control drain
electrode D6. The second emission control source electrode
S6 corresponds to a second emission control source region
doped with impurities in the second emission control semi-
conductor layer A6. The second emission control drain elec-
trode D6 corresponds to a second emission control drain
region doped with impurities in the second emission control
semiconductor layer A6. The second emission control drain
electrode D6 is connected to the pixel electrode of the OLED,
via a third contact metal CM3 connected to a fifth contact hole
55 and a via hole VIA connected to the third contact metal
CM3. The second emission control gate electrode G#6 is
formed as a part of the emission control line 15.

[0056] The second initialization TFT T7 includes a second
initialization semiconductor layer A7, a second initialization
gate electrode (7, a second initialization source electrode S7,
and a second initialization drain electrode D7. The second
initialization source electrode S7 corresponds to a second
initialization source region doped with impurities in the sec-
ond initialization semiconductor layer A7. The second initial-
ization drain electrode D7 corresponds to a second initializa-
tion drain region doped with impurities in the second
initialization semiconductor layer A7. The second initializa-
tion source electrode S7 may be connected to the initializa-
tion voltage line 22 via a sixth contact hole 56. The second
initialization drain electrode D7 may be connected to the
pixel electrode of the OLED via the third contact metal CM3
connected to the fifth contact hole 55, and a via hole VIA
connected to the third contact metal CM3. The second initial-
ization gate electrode G7 is formed as a part of the third scan
line 34.

[0057] The firstelectrode C1 of the storage capacitor Cst is
directly connected to the driving gate electrode G1, and is
connected to the first initialization TFT T4 and the compen-
sation TFT T3 via the first contact metal CM1a and the second
contact metal CM15 disposed in the first contact hole 51 and
the second contact hole 52. The first electrode C1 may be a
floating electrode and is disposed to overlap the driving semi-
conductor layer Al.

[0058] Thesecond electrode C2 of the storage capacitor Cst
overlaps with the first electrode C1. However, the second
electrode C2 may not entirely cover the first electrode C1. The
second electrode C2 includes an opening op that exposes part
of'the first electrode C1, and the first contact hole 51 is formed
in the opening op. The second electrodes C2 in two adjacent
pixels 1a and 15 may be connected to each other. The driving
voltage line 26 is connected to center portions of the second
electrodes C2 that are included in the two adjacent pixels 1a
and 15, via a seventh contact hole 57, to transfer the driving
voltage ELVDD to the two pixels 1a and 15. That is, the two
adjacent pixels 1a and 15 receive the driving voltage ELVDD
from one driving voltage line 26 via the second electrodes C2
commonly formed in the two pixels 1a and 15.

[0059] The first scan line 14, the second scan line 24, the
third scan line 34, and the emission control line 15 are formed
at the same level as each other and extend in a second direc-
tion. The first scan line 14, the second scan line 24, the third
scan line 34, and the emission control line 15 are formed atthe
same level as the first electrode C1 of the storage capacitor
Cst.



US 2016/0035805 A1l

[0060] The first data line 164, the second data line 165, the
driving voltage line 26, and the initialization voltage line 22
are formed at the same level as each other and extend in a first
direction.

[0061] The two adjacent pixels 1a and 15 share the driving
voltage line 26 with each other. In particular, the driving
voltage line 26 is between the two adjacent pixels 1a and 15
and extends in the first direction. In addition, the driving
voltage line 26 is connected to the first emission control TFTs
T5, respectively included in the two adjacent pixels 1a and 15,
via the fourth contact hole 54. The driving voltage line 26 is
connected to the second electrode C2 of the storage capacitor
Cst, which is commonly included in the two adjacent pixels
1a and 15, via the seventh contact hole 57. According to the
present embodiment, since the two adjacent pixels 1a and 15
share the driving voltage line 26, the number of driving volt-
age line 26 may be reduced. Accordingly, it is easy to ensure
a design space due to the reduction in the number of lines.
[0062] FIG. 4 illustrates an example of a relationship
between lines of the two adjacent pixels 1a and 1 b and pixel
electrodes 1114 and 1115. The first pixel 1a includes the first
data line 16a, the first driving TFT Tla, and the first contact
metal CMla connected to the first driving TFT Tla and
formed at the same level as the first data line 16a. The second
pixel 15 includes the second data line 165, the second driving
TFT T1b, and the second contact metal CM15 connected to
the second driving TFT T15 and formed at the same level as
the second data line 165.

[0063] The first gap g1 between the first driving TFT Tla
and the first contact metal CM1a may be different from the
second gap g2 between the second driving TFT T15 and the
second contact metal CM12.

[0064] In the pixel of the organic light emitting display
apparatus, various lines and various TFTs may be arranged in
a restricted space for obtaining high performance and high
integration. Accordingly, distances between the lines are
reduced. Thus, a parasitic capacitance may occur between the
lines. The parasitic capacitance may cause interferences
between the signals.

[0065] Also, a value of the parasitic capacitance may vary
depending on each pixel. For example, a value of the parasitic
capacitance between the first contact metal CM1a and the
first data line 16a of the first pixel 1a, and a value of the
parasitic capacitance existing between the second contact
metal CM15 and the second data line 165 of the second pixel
15, may be different from each other. Then, the interference in
each pixel may be generated differently from the other pixels.
Thus, the brightness of light emitted from the pixels may vary.
[0066] Theaforementioned phenomenon may be generated
because the first pixel electrode 111a disposed in the first
pixel 1a and the second pixel electrode 1115 disposed in the
second pixel 16 may have different sizes. Otherwise, an area
in which the first pixel electrode 111a and the first data line
16a overlap each other, and an area in which the second pixel
electrode 1115 and the second data line 165 overlap each
other, may be different. Otherwise, the light emitted from the
first pixel 1a and the light emitted from the second pixel 15
may have different colors.

[0067] In order to reduce the differences between parasitic
capacitances in the pixels, distances between the contact
metal and the data line connected to the driving TFT T1 in the
pixels may be differentiated.

[0068] The first pixel electrode 111a may be disposed in an
upper layer higher than the layer in which the first data line
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16a and the first contact metal CM1a are arranged. The first
pixel electrode 111a is insulated from the first data line 16a.
For example, a planarization layer PL (see FIG. 5) is between
the first pixel electrode 111« and the first data line 164 so as
to insulate the first pixel electrode 111a and the first data line
16a from each other. The first pixel electrode 111¢ may at
least partially overlap the first data line 16a. The overlapping
area may affect the parasitic capacitance between the first
data line 164 and the first contact metal CM1a.

[0069] The second pixel electrode 1115 may be located in
an upper layer of the layer in which the data line 165 and the
second contact metal CM1b are disposed. The second data
line 1115 is insulated from the second data line 165. For
example, a planarization layer PL (see FIG. 5) may be dis-
posed between the second pixel electrode 1115 and the sec-
ond data line 165, so as to insulate the second pixel electrode
11156 and the second data line 1656 from each other. The
second pixel electrode 1115 may at least partially overlap the
second data line 16b. The overlapping area may affect the
parasitic capacitance between the second data line 165 and
the second contact metal CM15.

[0070] In one or more embodiments, the first pixel elec-
trode 1114 and the second pixel electrode 1115 may have
different sizes. Accordingly, the first gap gl between the first
contact metal CM1a and the first data line 164, and the second
gap g2 between the second contact metal CM1b and the
second data line 165, may be adjusted. For example, if the first
pixel electrode 111a has a greater size than that of the second
pixel electrode 1115, the first gap gl may be set to be greater
than the second gap g2.

[0071] Insome embodiments, an overlapping area between
the first pixel electrode 111a and the first data line 164 may be
different from an overlapping area between the second pixel
electrode 1115 and the second data line 165. For example, if
the overlapping area between the first pixel electrode 111a
and the first data line 16a is greater than the overlapping area
between the second pixel electrode 1115 and the second data
line 164, the first gap g1 may be greater than the second gap
g2.

[0072] In some embodiments, the first pixel 1¢ may be a
green pixel and the second pixel 15 may be a red or blue pixel.
In this case, the first gap g1 may be greater than the second
gap g2. The color of light emitted from the first pixel 1a and
the second pixel 15 may vary depending on a kind of an
intermediate layer on the first pixel electrode 111a and the
second pixel electrode 1115. A light emission region may be
formed based on the first and second pixel electrodes 111a
and 111 4.

[0073] Inthe one or more embodiments, the pixel circuits 2
(see FIG. 2) in the first pixel 1a and the second pixel 15 may
be substantially equal. For example, the gap between the
contact metal and the data line connected to the driving TFT
may be only adjusted within the same area. Accordingly, the
gap between the lines in the pixel is only adjusted to adjust the
value of parasitic capacitance, while the area occupied by the
pixel circuit 2 is equal to those of other pixels.

[0074] FIG. 5 illustrates an embodiment of pixels taken
along lines D-D'and E-E'in FIG. 3. InFIG. 5, the driving TF T
T1, the second emission control TFT T6, and the storage
capacitor Cst are shown from among the plurality of TFTs.
[0075] In FIG. 5, order to clarify certain features, compo-
nents that are less related to the driving TFT T1, the second
emission control TFT T6, and the storage capacitor Cst are
omitted from among components arranged in the cross-sec-
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tion such as lines, electrodes, and semiconductor layers.
Therefore, the cross-sectional view of FIG. 5 may be different
from an actual cross-section taken along lines D-D' and E-E'.
In FIG. 5, the second driving TFT T1 is denoted as a driving
TFT T1, the second data line 165 is denoted as the data line
16, and the second pixel electrode 1115 is denoted as a pixel
electrode 111.

[0076] Referring to FI1G. 5, a buffer layer 101 is formed on
a substrate 110. The buffer layer 101 may serve as a barrier
layer and/or a blocking layer that prevents impurity ions from
being dispersed, prevents moisture or external air from infil-
trating into the substrate 110, and planarizes a surface of the
substrate 110.

[0077] The driving semiconductor layer Al of the driving
TFT T1 and the second emission control semiconductor layer
A6 of the second emission control TFT T6 are formed on the
buffer layer 101. The semiconductor layers Al and A6 are
formed of polysilicon, and each include a channel region on
which impurities are not doped, and a source region and a
drain region formed at opposite sides of the channel region
and doped with impurities. The impurities may vary depend-
ing on a kind of the TFT, e.g., N-type or P-type impurities.
[0078] Although not shown in FIG. 5, the switching semi-
conductor layer A2 of the switching TFT T2, the compensa-
tion semiconductor layer A3 of the compensation TFT T3, the
first initialization semiconductor layer A4 of the first initial-
ization TFT T4, the second initialization semiconductor layer
A7 ofthe second initialization TFT T7, and the first emission
control semiconductor layer A5 of the first emission control
TFT T5 may be simultaneously formed with the driving semi-
conductor layer A1 and the second emission control semicon-
ductor layer A6 to be connected thereto.

[0079] A first gate insulating laver GI1 is stacked on an
entire surface of the substrate 110 to cover the semiconductor
layers Al and A6. The first gate insulating layer GI1 may have
a single-layered or multi-layered structure including an inor-
ganic material such as silicon oxide or silicon nitride. The first
gate insulating layer GI1 insulates the semiconductor layers
from the gate electrodes.

[0080] According to the present embodiment, the first gate
insulating layer GI1 has a thickness greater than a second gate
insulating layer GI2. The first gate insulating layer GI1 insu-
lates the semiconductor layers from the gate electrodes G1
through G7 in the driving TFT T1, the switching TFT T2, the
compensation TFT T3, the first initialization TFT T4, the
second initialization TEFT T7, the first emission control TFT
T5, and the second emission control TFT T6.

[0081] If the first gate insulating layer GI1 is thick, the
parasitic capacitance between the semiconductor layers and
the gate electrodes G1 through G7 may be reduced and
smudges in the images displayed by the organic light emitting
display apparatus may be reduced. In addition, in a case of the
driving TFT T1, the parasitic capacitance between the driving
semiconductor layer Al and the driving ate electrode G1 is
reduced, and a driving range of a gate voltage Vgs applied to
the driving gate electrode G1 may be increased. Accordingly,
light emitted from the OLED may be controlled to have
greater gradation by varying the magnitude of the gate volt-
age Vgs applied to the driving gate electrode G1 of the driving
TFT T1.

[0082] The second emission control gate electrode G6 of
the second emission control TFT T6, the driving gate elec-
trode G1 of the driving TFT T1, and the first electrode C1 of
the storage capacitor Cst are formed on the first gate insulat-
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ing layer GI1. In addition, although not shown in FIG. 5, the
switching gate electrode G2 of the switching TFT T2, the
compensation gate electrode G3 of the compensation TFT
T3, the first initialization gate electrode G4 of the first initial-
ization TFT T4, the second initialization gate electrode G7 of
the second initialization TFT T7, and the first emission con-
trol gate electrode G5 of the first emission control TFT T5 are
formed simultaneously with the second emission control gate
electrode G6 and the driving gate electrode G1.

[0083] The switching gate electrode (G2, the compensation
gate electrode G3, the first initialization gate electrode G4, the
second 1initialization gate electrode G7, the first emission
control gate electrode G5, and the second emission control
gate electrode G6 are defined by the first scan line 14, the
second scan line 24, the third scan line 34, and the emission
control line 15 that overlap the semiconductor layers.
[0084] Therefore, the process of forming the switching gate
electrode G2, the compensation gate electrode G3, the first
initialization gate electrode G4, the second initialization gate
electrode G7, the first emission control gate electrode G5, and
the second emission control gate electrode G6 corresponds to
aprocess of forming the first scan line 14, the second scan line
24, the third scan line 34, and the emission control line 15.
The driving gate electrode G1 is formed integrally with the
first electrode C1. The gate electrodes G1 through G7 may be
formed of one or more metal materials selected from alumi-
num (Al), platinum (Pt), palladium (Pd), silver (Ag), magne-
sium (Mg), gold (Au), nickel (Ni), neodymium (Nd), iridium
(Ir), chrome (Cr), lithium (Li), calcium (Ca), molybdenium
(Mo), titanium (T1), tungsten (W), and copper (Cu).

[0085] According to the present embodiment, the storage
capacitor Cst overlaps the driving TFT T1. In particular,
because the driving gate electrode G1 and the first electrode
C1 are formed integrally with each other, the storage capaci-
tor Cst and the driving TFT T1 inevitably overlap each other.
Because the storage capacitor Cst overlaps with the driving
TFT T1, a storage capacity of the storage capacitor Cst may
be sufficiently ensured.

[0086] The second gate insulating layer G12 is formed on
the entire surface of the substrate 110 so as to cover the gate
electrodes G1 through G7. The second gate insulating layer
GI2 may have a single-layered or multi-layered structure
including an inorganic material such as silicon oxide or sili-
con nitride. The second gate insulating layer GI2 performs as
a dielectric layer of the storage capacitor Cst. In order to
increase the storage capacity of the storage capacitor Cst, the
second gate insulating layer GI2 may have a thickness less
than that of the first gate insulating layer GI1.

[0087] Thesecondelectrode C2 of the storage capacitor Cst
is formed on the second gate electrode GI2. The second
electrode C2 overlaps the first electrode C1. The second elec-
trode C2 includes an opening op exposing a part of the first
electrode C1. The first electrode C1 may be connected to the
compensation TFT T3 and the first initialization TFT T4 via
the first contact hole 51 formed in the opening op. The second
electrode C2 may be formed of one or more metal materials
including Al, Pt, Pd, Ag, Mg, Au, Ni, Nd, Ir, Cr, Li, Ca, Mo,
Ti, W, or Cu.

[0088] An interlayer dielectric layer ILD is formed on the
entire surface of the substrate 110 so as to cover the second
electrode C2 of the storage capacitor Cst. The interlayer
dielectric layer ILD may have a multi-layered structure
including an organic insulating material, an inorganic insu-
lating material, or the organic insulating material and the
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inorganic insulating material that are alternately stacked. For
example, the inorganic material may be metal oxide or metal
nitride. In particular, the inorganic material may include sili-
con oxide (Si0,), silicon nitride (SiNx), silicon oxynitride
(SiON), aluminum oxide (Al,0,), titanium oxide (TiO,),
tantalum oxide (Ta,Oy), hathium oxide (HfO,), or zinc oxide
(Zr0,). The interlayer dielectric layer ILD may insulate the
storage capacitor Cst and the data line 16 from each other.
[0089] The data line 16 and third contact metal CM3 are
disposed on the interlayer dielectric layer. Although not
shown in FIG. 5, the first contact metal CM1¢ and the second
contact metal CM15 may be disposed on the interlayer dielec-
tric layer ILD. The data line 16, the first contact metal CM1a,
the second contact metal CM14, and the third contact metal
CM3 may include one or more metal materials such as Al, Pt,
Pd, Ag, Mg, Au, Ni, Nd, Ir, Cr, Li, Ca, Mo, Ti, W, or Cu.
[0090] A planarization layer PL is disposed on the entire
surface of the substrate 110 in order to cover the first contact
metal CM1a, the second contact metal CM15, and the third
contact metal CM3. The pixel electrode 111 is formed on the
planarization layer PL. The pixel electrode PL is connected to
the third contact metal CM3, via the via hole VIA, to be
connected to the second emission control drain electrode D6
and the second initialization source electrode S7. The pixel
electrode 111 may at least partially overlap the data line 16.
[0091] In addition, the pixel electrode 111 of the OLED is
shown in FIG. 5, whereas FIG. 3 does not show the pixel
electrode 111. The OLED includes the pixel electrode 111
and an opposite electrode facing the pixel electrode 111. An
intermediate layer including an organic emission layer is
between the pixel electrode 111 and the opposite electrode.
[0092] The intermediate layer may be formed of a low
molecular organic material or a high molecular organic mate-
rial. If the low molecular organic material is used, the inter-
mediate layer includes the organic emission layer, and may
further include at least one of a hole injection layer (HIL), a
hole transport layer (HTL), an electron transport layer (ETL),
or an electron injection layer (EIL).

[0093] In another embodiment, the intermediate layer may
include other various functional layers in addition to the
organic emission layer. The low molecular organic material
may form the intermediate layer in a vacuum deposition
method. If the intermediate layer is formed of the high
molecular organic material, the intermediate layer may only
include an HTL. toward the pixel electrode 111 based on the
organic emission layer. The HTL may be formed on the upper
portion of the pixel electrode 111 by an inkjet printing method
or a spin coating method.

[0094] From among the source electrodes and the drain
electrodes of the TFTs in FIGS. 3 and 5, the source and drain
electrodes not connected to other lines may be formed at the
same layer as the semiconductor layers. For example, the
source and drain electrodes of the TFT may be selectively
formed of polysilicon doped with a dopant. In another
embodiment, the source electrode and the drain electrode of
the TFT may be formed in different layers from the semicon-
ductor layer, and may be connected to the source and drain
regions of the semiconductor layer via the contact hole.
[0095] According to the one or more of the aforementioned
embodiments, the value of parasitic capacitance that may
vary according to pixels may be reduced by differentiating the
gap between the contact metal and the data line connected to
the driving TFT T1 in each pixel. Accordingly, a difference
between interference in the pixels may be reduced.
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[0096] By way of summation and review, an organic light
emitting display has control lines for controlling emission of
light from the pixels. Because the control lines are arranged
adjacent to each other in a high-resolution display, the signals
may interfere with each other. As aresult, display quality may
be degraded. In accordance with one or more embodiments,
cross-talk in an organic light emitting display apparatus is
reduced by differentiating intervals between lines in each of
pixels. The cross-talk may be attributable to parasitic capaci-
tance. By adjusting, or suppressing, parasitic capacitance
among pixels, display quality may be improved.
[0097] 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. An organic light emitting display apparatus, comprising:
a first pixel including a first data line, a first driving thin
film transistor (TFT), and a first contact metal connected
to the first driving TFT and in a layer at a same level as
a layer of the first data line; and

a second pixel including a second data line, a second driv-
ing TFT, and a second contact metal connected to the
second driving TFT and in a layer at a same level as a
layer of the second data line, wherein a first gap between
the first driving TFT and the first contact metal is differ-
ent from a second gap between the second driving TFT
and the second contact metal.

2. The apparatus as claimed in claim 1, wherein:

the first pixel includes a first pixel electrode on an upper

layer insulated from the first data line,

the second pixel includes a second pixel electrode on an

upper layer insulated from the second data line, and
the first pixel electrode is different in size from the second
pixel electrode.

3. The apparatus as claimed in claim 2, wherein:

the first pixel electrode at least partially overlaps the first

data line, and

the second pixel electrode at least partially overlaps the

second data line.

4. The apparatus as claimed in claim 3, wherein an over-
lapping area between the first pixel electrode and the first data
line is different from an overlapping area between the second
pixel electrode and the second data line.

5. The apparatus as claimed in claim 1, wherein:

the first pixel is a green pixel,

the second pixel is a red pixel or a blue pixel, and

the first gap is greater than the second gap.

6. The apparatus as claimed in claim 1, wherein areas
occupied by pixel circuits in the first pixel and the second
pixel are substantially equal.

7. The apparatus as claimed in claim 1, wherein the first
pixel includes a storage capacitor that overlaps the first driv-
ing TFT.
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8. The apparatus as claimed in claim 7, wherein a driving
gate electrode of the first driving TFT is formed integrally
with a first electrode of the storage capacitor.

9. The apparatus as claimed in claim 1, wherein the first
driving TFT includes:

a substrate;

a driving semiconductor layer on the substrate;

a first gate insulating layer on the driving semiconductor

layer; and

a driving gate electrode on the first gate insulating layer,

wherein the driving semiconductor layer is curved.

10. The apparatus as claimed in claim 9, further compris-
ing:

a storage capacitor on the first driving TFT,

wherein the storage capacitor a first electrode, a second

gate insulating layer, and a second electrode that are
sequentially stacked, and wherein the first electrode is
formed integrally with the driving gate electrode.

11. The apparatus as claimed in claim 10, wherein the first
gate insulating layer has a thickness greater than a thickness
of the second gate insulating layer.

12. An apparatus, comprising:

a first pixel coupled to a first data line;

a second pixel coupled to a second data line;

a first contact metal adjacent the first data line;

a second contact metal adjacent the second data line; and

a driving voltage line, wherein the first contact metal is

spaced from the first data line by a first gap, wherein the
second contact metal is spaced from the second data line
by a second gap, and wherein the first gap is different
from the second gap.
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13. The apparatus as claimed in claim 12, wherein the
driving voltage line is coupled to driving transistors of the first
and second pixels, respectively.

14. The apparatus as claimed in claim 12, wherein:

the first pixel includes a pixel electrode of a first size,

the second pixel includes a pixel electrode of a second size,

and

the first size is different from the second size.

15. The apparatus as claimed in claim 14, wherein:

the first gap is greater than the second gap, and

the first size is less than the second size.

16. The apparatus as claimed in claim 15, wherein a dif-
ference in parasitic capacitance between the first data line and
the first contact metal and parasitic capacitance between the
second data line and the second contact metal is reduced as a
result of the first gap being greater than the second gap and the
first size being less than the second size.

17. The apparatus as claimed in claim 15, wherein:

the first pixel electrode at least partially overlaps the first

data line, and

the second pixel electrode at least partially overlaps the

second data line.

18. The apparatus as claimed in claim 17, wherein:

the first pixel electrode overlaps the first data line by a first

amount,

the second pixel electrode overlaps the second data line by

a second amount, and

the first amount is different from the second amount.

19. The apparatus as claimed in 12, wherein the first and
second pixels emit different colors of light.

20. The apparatus as claimed in claim 12, wherein the first
and second pixels occupy substantially a same area.
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