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(57) ABSTRACT

An organic light emitting diode display with improved aper-
ture ratio includes: a substrate; first and second pixels dis-
posedin a first row of the substrate and third and fourth pixels
disposed in a second row adjacent to the first row and respec-
tively disposed in the same columns as the first and second
pixels; a scan line and a previous scan line applying a scan
signal and a previous scan signal, respectively, to the pixel
units; a data line and a driving voltage line applying a data
signal and a driving voltage, respectively, to the pixel units;
and a common initialization voltage line disposed between
the first and second pixels and between the third and fourth
pixels, commonly connected to the pixel units, and applying
an initialization voltage. One common initialization contact
hole connected to all pixels units and one initialization volt-
age line connected to the common initialization contact hole
are surrounded by the pixel units.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CLAIM OF PRIORITY

[0001] This application is a continuation of U.S. patent
application Ser. No. 13/566,293, filed 3 Aug. 2012, which
claims priority to and the benefit of Korean Patent Applica-
tion No. 10-2012-0032386, filed on 29 Mar. 2012, with the
Korean Intellectual Property Office, the entire contents of all
of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates generally to an organic
light emitting diode (OLED) display. More specifically, the
invention relates to an OLED display which provides an
improvement in aperture ratio while increasing storage
capacitance.

[0004] 2. Description of the Related Art

[0005] An organic light emitting diode (OLED) display
includes two electrodes and an organic emission layer dis-
posed between the two electrodes, and electrons injected
from one electrode and holes injected from the other elec-
trode are combined in the organic emission layer so that
excitons are formed, and light is emitted by energy generated
from the excitons.

[0006] In each pixel of the OLED display, a plurality of
switching thin film transistors are formed to compensate for
non-uniformity of a threshold voltage of driving thin film
transistors and deterioration of an organic light emitting
diode. In this case, an initialization voltage that initializes the
driving thin film transistor is applied to the driving thin film
transistor through an initialization voltage line.

[0007] Furthermore, in order to improve visibility of the
OLED display, a green pixel having excellent visibility is
further provided, and thus an OLED display of four color
pixels has been applied, and the four color pixels can be
arranged according to various types such as a stripe type, a
checker type, or pentile type.

[0008] In particular, in the four color pixel OLED display,
initialization voltage lines are respectively formed in two
pixels in one row and in two pixels in an adjacent row, and in
this case, each pixel should include an initialization contact
hole for connection of the driving thin film transistor of each
pixel with the initialization voltage line.

[0009] However, pixels of a high resolution OLED display
tend to be down-sized, and accordingly a space for a storage
capacitor is reduced due to an initialization contact hole
formed in each pixel, and an aperture ratio is also decreased
due to the initialization contact hole formed in each pixel.
[0010] The above information disclosed in this Back-
ground section is only for enhancement of an understanding
of the background of the described technology, and therefore
it may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

SUMMARY OF THE INVENTION

[0011] The present invention has been developed in an
effort to provide an organic light emitting diode (OLED)
display that can improve an aperture ratio while increasing
storage capacitance
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[0012] An OLED display according to an exemplary
embodiment may include: a substrate; pixel units including
first and second pixels disposed in a first row of the substrate,
and third and fourth pixels disposed in a second row that is
adjacent to the first row and respectively disposed in the same
columns as the first and second pixels; a scan line and a
previous scan line respectively applying a scan signal and a
previous scan signal to the pixel units; a data line and a driving
voltage line crossing the scan line and the previous scan line,
and respectively applying a data signal and a driving voltage
to the pixel units; and a common initialization voltage line
disposed between the first and second pixels and between the
third and fourth pixels, commonly connected to the pixel
units, and applying an initialization voltage.

[0013] The OLED display may further include: a contact
hole connection electrode formed in the same layer where the
data line and driving voltage line are formed and surrounded
by the pixel units; and a protective layer covering the data
line, the driving voltage line, and the contact hole connection
electrode. The common initialization voltage line may be
formed on the protective layer, and the common initialization
voltage line may be connected to the contact hole connection
electrode of the protective layer through a common initializa-
tion contact hole surrounded by the pixel units.

[0014] The OLED display may further include: a contact
hole connection semiconductor layer formed on the substrate
and overlapping the contact hole connection electrode; a gate
insulating layer formed on the contact hole connection semi-
conductor layer; and an interlayer insulating layer formed
between the previous scan line which is formed on the gate
insulating layer and the contact hole connection electrode.

[0015] The contact hole connection semiconductor layer
may be connected to the contact hole connection electrode
through an auxiliary contact hole formed in the interlayer
insulating layer.

[0016] The contact hole connection semiconductor layer
may be connected to initialization thin film transistors respec-
tively formed in the first, second, third, and fourth pixels.

[0017] The scan line may include a first scan line applying
a first scan signal to the first and second pixels and a second
scan line applying a second scan signal to the third and fourth
pixels, and the first scan line and the second scan line may be
separated from each other with reference to the common
initialization voltage line.

[0018] The previous scan line may include a first previous
scan line applying a first previous scan signal to the first and
second pixels and a second previous scan line applying a
second previous scan signal to the third and fourth pixels, and
the first previous scan line and the second previous scan line
may be adjacent to each other.

[0019] The data voltage line may include a first data line
applying a first data signal to the first and third pixels and a
second data line applying a second data signal to the second
and fourth pixels, and the first data line and the second data
line may be symmetrical relative to each other with reference
to the common initialization contact hole.

[0020] The driving voltage line may include a first driving
voltage line applying a first driving voltage to the first and
third pixels and a second driving voltage line applying a
second driving voltage to the second and fourth pixels, and
the first driving voltage line and the second driving voltage
line may be symmetrical relative to each other with reference
to the common initialization contact hole.
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[0021] The first pixel and the second pixel may be sym-
metrical relative to the third and fourth pixels with reference
to the common initialization voltage line.

[0022] The first and third pixels may be symmetrical rela-
tive to the second and fourth pixels with reference to the
common initialization hole.

[0023] According to the present invention, one common
initialization contact hole connected to all of the pixels units
and one initialization voltage line connected to the common
initialization contact hole are disposed in a location sur-
rounded by the pixel units so that the initialization contact
hole may not need to be formed in each pixel, thereby improv-
ing an aperture ratio.

[0024] In addition, the initialization contact hole may not
need to be formed in each pixel, and accordingly a space for
the storage capacitor can be assured.

[0025] Accordingly, the size of the pixel can be reduced,
and thus the pixel is applicable to a high resolution OLED
display.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
junction with the accompanying drawings, in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0027] FIG. 1 is a pixel equivalent circuit diagram of an
organic light emitting diode (OLED) according to an exem-
plary embodiment of the present invention.

[0028] FIG. 2 is a layout view of a pixel unit of the OLED
display according to the exemplary embodiment of the
present invention.

[0029] FIG.3isacross-sectional view ofthe OLED display
of FIG. 2, taken along the line III-II1.

[0030] FIG. 4 is an enlarged layout view of a portion of a
common initialization contact hole of the OLED display of
FIG. 2.

[0031] FIG.5isa cross-sectional view of FIG. 2 and FIG. 4,
taken along the line V-V.

DETAILED DESCRIPTION OF THE INVENTION

[0032] Hereinafter, the present invention will be described
more fully with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.
As those skilled in the art will realize, the described embodi-
ments may be modified in various different ways, all without
departing from the spirit or scope of the present invention.
[0033] The drawings and description are to be regarded as
illustrative in nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion.

[0034] Furthermore, the size and thickness of the elements
shown in the drawings are provided for better understanding
and ease of description, and the present invention is not nec-
essarily limited thereto.

[0035] In the drawings, the thickness of layers, films, pan-
els, regions, etc. are exaggerated for clarity. Furthermore, the
thickness of some layers and regions are exaggerated in the
drawings for better understanding and ease of description. It
will be understood that, when an element such as a layer, film,
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region, or substrate is referred to as being “on” another ele-
ment, it can be directly on the other element or intervening
elements may also be present.

[0036] An organic light emitting diode (OLED) display
according to an exemplary embodiment of the invention will
be described in further detail with reference to FIG. 1 thru
FIG. 5.

[0037] FIG. 11is an equivalent circuit diagram of one pixel
of an OLED display according to an exemplary embodiment
of the present invention.

[0038] AsshowninFIG. 1, each pixel of the OLED display
according to the exemplary embodiment includes a plurality
of signal lines 121,122, 123,171, 172, and 193, a plurality of
thin film transistors T1, T2, T3, T4, T5, and T6 respectively
connected to the plurality of signal lines, capacitors Cst and
Cb, and an organic light emitting diode OLED.

[0039] The thin film transistors 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 light emission control thin film transistor T5,
and a second light emission control thin film transistor T6,
and the capacitors Cst and Cb include a storage capacitor Cst
and a boosting capacitor Cb.

[0040] The signal lines include a scan line 121 transmitting
a scan signal Sn, a previous scan line 122 transmitting a
previous scan signal Sn-1 to the initialization thin film tran-
sistor T4, a light emission control line 123 transmitting a light
emission control signal En to the first light emission control
thin film transistor T5 and the second light emission control
thin film transistor T6, a data line 171 crossing the scan line
121 and transmitting a data signal Dm, a driving voltage line
172 transmitting a driving voltage ELVDD and formed sub-
stantially in parallel with the data line 171, and a common
initialization voltage line 193 transmitting an initialization
voltage Vint that initializes the driving thin film transistor T1.

[0041] A gate electrode of the switching thin film transistor
T2 is connected to the scan line 121, a source electrode ofthe
switching thin film transistor T2 is connected to the data line
171, adrain electrode of the switching thin film transistor T2
is electrically connected to a source electrode of the driving
thin film transistor T1 and the driving voltage line 172. The
switching thin film transistor T2 performs switching opera-
tion according to a scan signal transmitted through the scan
line 121.

[0042] The driving thin film transistor T1 receives a data
signal according to the switching operation of the switching
thin film transistor T2 and supplies a driving current to the
organic light emitting diode OLED.

[0043] A gateelectrode of the driving thin film transistor T1
is connected to a first end of the storage capacitor Cst, and a
second end of the storage capacitor Cst is connected to the
driving voltage line 172. In addition, a gate electrode of the
switching thin film transistor T2 is connected to a first end of
the boosting capacitor Cb, and a second end of the boosting
capacitor Cb is connected to a gate electrode of the driving
thin film transistor T1.

[0044] A drain electrode of the driving thin film transistor
T1 is electrically connected to an anode of the organic light
emitting diode OLED. In addition, a cathode of the organic
light emitting diode OLED is connected to a common voltage
ELVSS. Thus, the organic light emitting diode OLED dis-
plays an image by emitting light with a driving current trans-
mitted from the driving thin film transistor T1.
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[0045] Hereinafter, an operational process of the pixel of
the OLED display according to the exemplary embodiment
will be described in further detail.

[0046] First, while the initialization thin film transistor T4
is in the turn-on state according to the previous scan signal
Sn-1 transmitted through the previous scan line 122, the first
end of the storage capacitor Cst and the gate electrode of the
driving thin film transistor T1 are supplied with the initializa-
tion voltage Vint.

[0047] Next, the switching thin film transistor T2 and the
compensation thin film transistor T3 are turned on according
to the scan signal Sn transmitted through the scan line 121.
While the switching thin film transistor T2 and the compen-
sation thin film transistor T3 are in the turn-on state, the data
signal Dm transmitted through the data line 171 is transmitted
to the source electrode of the driving thin film transistor T1
and the driving thin film transistor T1 is diode-connected.
Then, the gate electrode and the source electrode of the driv-
ing thin film transistor T1 are supplied with a voltage obtained
by subtracting a threshold voltage of the driving thin film
transistor T1 from the data voltage.

[0048] Next, the first light emission control thin film tran-
sistor T5 and the second light emission control thin film
transistor T6 are turned on by the light emission control signal
En transmitted through the light emission control line 123,
and a voltage at the gate electrode of the driving thin film
transistor T1 is boosted by an increase in the scan signal Sn
transmitted through the scan line 121.

[0049] While the first light emission control thin film tran-
sistor T5 and the second light emission control thin film
transistor T6 are in the turn-on state, the driving voltage
ELVDD of the driving voltage line 172 is supplied to the
source electrode of the driving thin film transistor T1 and a
driving current according to a voltage difference between the
gate electrode and the source electrode flows to the driving
thin film transistor T1. The driving current is transmitted to
the anode of the organic light emitting diode OLED through
the turn-on second light emission control thin film transistor
T6 so that the organic light emitting diode OLED emits light.
[0050] A pixel unit, wherein four of'the pixels of the OLED
display shown in FIG. 1 are provided, will now be described
in further detail with reference to FIG. 2 thru FIG. 5.

[0051] FIG.2isa layout view of the OLED display accord-
ing to the exemplary embodiment of the present invention,
and FIG. 3 is a cross-sectional view of the OLED display of
FIG. 2, taken along the line III-I1I.

[0052] As shown in FIG. 2 and FIG. 3, the OLED display
according to the exemplary embodiment includes a substrate
110, pixel units R, Ga, B, and Gb formed of four color pixels
and formed on the substrate 110, a scan line Scn and a previ-
ous scansignal Sn-1 formed along a row direction and respec-
tively applying the scan signal Snand the previous scan signal
Sn-1 to the pixel units R, Ga, B, and Gb, a data line 171 and
a driving voltage line 172 crossing the scan line 121 and the
previous scan line 122 and respectively applying the data
signal Dm and the driving voltage ELVDD, and a common
initialization voltage line 193 disposed along a low direction
between the pixel units R, Ga, B, and Gb and commonly
applying the initialization voltage Vint to the pixel units R,
Ga, B, and Gb.

[0053] Thepixel units R, Ga, B, and Gb include a first pixel,
a second pixel, a third pixel, and a fourth pixel. The first and
second pixels are disposed in the first row and the third and
fourth pixels are disposed in the second row which is adjacent
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to the first row. In the present exemplary embodiment, the
first, second, third, and fourth pixels respectively correspond
to a red pixel R, a first green pixel Ga, a blue pixel B, and a
second green pixel Gb. Thus, hereinafter, it will be described
that the pixel units R, Ga, B, and Gb include a red pixel R, a
first green pixel Ga, a blue pixel B, and a second green pixel
Gb.

[0054] The blue pixel B is disposed in the same column as
the red pixel R and the second green pixel Gb is disposed in
the same column as the first green pixel Ga. Therefore, thered
pixel R, the first green pixel Ga, the blue pixel B, and the
second green pixel Gb form a checker-type pixel units R, Ga,
B, and Gb.

[0055] The scan line 121 includes a first scan line 121a
applying a first scan signal to the red pixel R and the first green
pixel Ga, and a second scan line 1215 applying a second scan
signal to the first scan line 1214 and to the blue pixel B and the
second green pixel Gb. In addition, the previous scan line 122
includes a first previous scan line 1224 applying a first pre-
vious scan signal to the red pixel R and the first green pixel
Ga, and a second previous scan line 1225 applying a second
previous scan signal to the blue pixel B and the second green
pixel Gb.

[0056] The first scan line 121a and the second scan line
1215 are separated from each other by a constant gap with
reference to the common initialization voltage line 193, and
the first previous scan line 122¢ and the second previous scan
line 1225 are adjacent to each other.

[0057] The data line 171 includes a first data line 171a
applying a first data signal to the red pixel R and the blue pixel
B, and a second data line 1715 applying a second data signal
to the first green pixel Ga and the second green pixel Gb. In
addition, the driving voltage line 172 includes a first driving
voltage line 172a applying a first driving voltage to the red
pixel R and the blue pixel B, and a second driving voltage line
1726 applying a second driving voltage to the first green pixel
Ga and the second green pixel Gb.

[0058] The first data line 171a and the second data line
1715 are disposed symmetrically relative to each other with
reference to acommon initialization contact hole 185, and the
first driving voltage line 172a and the second driving voltage
line 1724 are symmetrical relative to each other with refer-
ence to the common initialization contact hole 185.

[0059] The common initialization voltage line 193 is dis-
posed between the red pixel R and the first green pixel Ga and
between the blue pixel B and the second green pixel Gb, and
is commonly connected to the initialization thin film transis-
tors T4 of each of the pixel units R, Ga, B, and Gb.

[0060] Each of thered pixel R, the first green pixel Ga, blue
pixel B, and the second green pixel Gb includes 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 light emission control thin film
transistor T5, the second light emission control thin film
transistor T6, the storage capacitor Cst, the boosting capacitor
Cb, and the organic light emitting diode 70.

[0061] The structures of the thin film transistors formed in
the red pixel R and the blue pixel B will be described in detail,
and the structures of the thin film transistors formed in the first
green pixel Ga and the second green pixel Gb are substan-
tially equivalent to the structures of the thin film transistors
formed in the red pixel R and the blue pixel B.

[0062] Thedriving thinfilm transistor T1 includes a driving
semiconductor layer 131a, a driving gate electrode 1254, a
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driving source electrode 176a, and a driving drain electrode
177a. The driving source electrode 176a corresponds to a
driving source area of the driving semiconductor layer 1314,
and the driving drain electrode 1774 corresponds to a driving
drain area of the driving semiconductor layer 131a.

[0063] The switching thin film transistor T2 includes a
switching semiconductor layer 1315, a switching gate elec-
trode 1255, a switching source electrode 1765, and a switch-
ing drain electrode 1775.

[0064] The compensation thin film transistor T3 includes a
compensation semiconductor layer 131¢, a compensation
gate electrode 125¢, a compensation source electrode 176¢,
and a compensation drain electrode 177¢, and the initializa-
tion thin film transistor T4 includes an initialization semicon-
ductor layer 131d, an initialization gate electrode 125d, an
initialization source electrode 1764, and an initialization
drain electrode 177¢.

[0065] The first light emission control thin film transistor
T5 includes afirst light emission control semiconductor layer
131e, a first light emission control gate electrode 125¢, a first
light emission control source electrode 176¢, and a first light
emission control drain electrode 177e, and the second light
emission control thin film transistor T6 includes a second
light emission control semiconductor layer 131/, a second
light emission control gate electrode 125f, a second light
emission control source electrode 176, and a second light
emission control drain electrode 177/

[0066] The storage capacitor Cst includes a first capacitor
plate 132 and a second capacitor plate 127 with a gate insu-
lating layer 140 interposed therebetween. Here, the interlayer
insulating layer 140 becomes a dielectric material, and capac-
ity is determined by the amount of charge charged in the
storage capacitor Cst and a voltage between the two capacitor
plates 132 and 127.

[0067] The driving semiconductor layer 131 of the driving
thin film transistor T1 connects the switching semiconductor
layer 1315 and the compensation semiconductor layer 131¢
to each other, and connects the first light emission control
semiconductor layer 131e and the second light emission con-
trol semiconductor layer 131fto each other.

[0068] Thus, the driving source electrode 176a is con-
nected to the switching drain electrode 1775 and the first light
emission control drain electrode 177e, and the driving drain
electrode 177a is connected to the compensation drain elec-
trode 177¢ and the second light emission control source elec-
trode 176f.

[0069] The first capacitor plate 132 of the storage capacitor
Cst is connected to the compensation source electrode 176¢
and the initialization drain electrode 177d, and the second
capacitor plate 128 is connected to the common voltage line
193 and is formed substantially in parallel with the scan line
121.

[0070] The first capacitor plate 133 of the boosting capaci-
tor Ch is connected to the driving gate electrode 125a through
aconnection member 174, and the second capacitor plate 129
is a portion protruding from the scan line 121.

[0071] The switching thin film transistor T2 is used as a
switching element for selecting a pixel for light emission. The
switching gate electrode 1255 is connected to the scan line
121. The switching source electrode 1764 is connected to the
data line 171. The switching drain electrode 1775 is con-
nected to the driving thin film transistor T1 and the first light
emission control thin film transistor T5.
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[0072] The second light emission control drain electrode
177f of the second light emission control thin film transistor
Té6 is directly connected to apixel electrode 191 of the organic
light emitting diode 70 through a contact hole 181 of a pro-
tective layer 180.

[0073] The red pixel R and the first green pixel Ga includ-
ing the thin film transistors T1, T2, T3, T4, T5, and T6 are
symmetrical relative to the blue pixel B and the second green
pixel Gb with reference to the common initialization voltage
line 193.

[0074] In addition, the red pixel R and the blue pixel B are
symmetrical relative to the first green pixel Ga and the second
green pixel Gb with reference to the common initialization
contact hole 185.

[0075] Hereinafter, the structure of the OLED display
according to the exemplary embodiment will be described
according to a layering sequence with reference to FIG. 3.

[0076] In particular, the structure of a thin film transistor
will be described based on the second light emission control
thin film transistor T6. In addition, the other thin film transis-
tors T1, T2, T3, T4, and T5 are almost the same in layering
structure as the second light emission control thin film tran-
sistor T6, and therefore no further description of the thin film
transistors T1, T2, T3, T4, and T5 will be provided.

[0077] A buffer layer 111 is formed on the substrate 110,
and the second light emission control semiconductor layer
131f'is formed on the buffer layer 111. The substrate 110 is
formed of an insulating substrate made of glass, quartz,
ceramic, plastic, or the like. The second light emission control
semiconductor layer 131/71s formed of a polysilicon layer. In
addition, the second light emission control semiconductor
layer 131fincludes a channel area that is not doped with an
impurity, and a source area and a drain area that are p+ doped
at both sides of the channel area. Here, the impurity may be
changed according to the type of thin film transistor.

[0078] A gateinsulation layer 140 formed of silicon nitride
(SiNx) or silicon oxide (Si0,) is formed on the second light
emission control semiconductor layer 1311

[0079] Thescan line 121 including the switching gate elec-
trode 1256 and the compensation gate electrode 125¢, the
previous scan line 122 including the initialization gate elec-
trode 1254, the driving gate electrode 1254, and the light
emission control line 123 including the second light emission
control gate electrode 125/ are formed on the gate insulating
layer 140. The second light emission control gate electrode
125f71s formed so as to overlap with at least a part, in particu-
lar, the channel area, of the second light emission control
semiconductor layer 131/ The gate wire further includes a
second capacitor plate 127 forming a storage capacitor. The
second capacitor plate 127 is connected to the driving voltage
line 172 through the contact hole 168.

[0080] An interlayer insulating layer 126 which covers the
second light emission control gate electrode 125¢ is formed
on the gate insulating layer 140. The gate insulating layer 140
and the interlayer insulating layer 160 include a contact hole
163 exposing a drain area of the second light emission control
semiconductor layer 131/ Like the gate insulating layer 140,
the interlayer insulating layer 160 is formed using a ceramic-
based material such as silicon nitride (SiNXx) or silicon oxide
(5102).

[0081] A datawire, including the dataline 171 thatincludes
the switching source electrode 1765, the connection member
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174, the second light emission control drain electrode 177,
and the driving voltage line 172, is formed on the interlayer
insulating layer 160.

[0082] Inaddition, the switching source electrode 1765 and
the second light emission control drain electrode 177f are
respectively connected to the source area of the switching
semiconductor layer 1315 and the drain area of the second
light emission control semiconductor layer 131/ through the
contact holes 162 and 163, respectively, formed in the inter-
layer insulating layer 160 and the gate insulating layer 140.
[0083] The protective layer 180, which covers the data
wires 171, 174, 177/, and 172, is formed on interlayer insu-
lating layer 160, and the pixel electrode 191 is formed on the
protective layer 180. The pixel electrode 191 is connected to
the second light emission control drain electrode 177/
through the contact hole 181 formed in the protective layer
180.

[0084] A barrier rib 350 is formed on an edge of the pixel
electrode 191 and the protective layer 180, and the barrier rib
350 includes a barrier rib opening 351 that exposes the pixel
electrode 191. The barrier rib 350 may be formed of a resin
such as a polyacrylates resin and polyimides or a silica-based
inorganic material.

[0085] An organic emission layer 370 is formed on the
pixel electrode 191 exposed through the barrier rib opening
351, and a common electrode 270 is formed on the organic
emission layer 370. Accordingly, the organic light emitting
diode 70, including the pixel electrode 191, the organic emis-
sion layer 370, and the common electrode 270, is formed.
[0086] Here, the pixel electrode 191 is an anode which is a
hole injection electrode, and the common electrode 270 is a
cathode which is an electron injection electrode. However,
the exemplary embodiment of the invention is not limited
thereto, and the pixel electrode 191 may be a cathode and the
common electrode 270 may be an anode according to the
driving method ofthe OLED display. Holes and electrons are
injected from the pixel electrode 191 and the common elec-
trode 270 into the organic light emitting layer 370, and when
exitons, formed as the holes and electrons injected into the
organic light emitting layer 370, are combined and change
from a base state to an excited state, the organic light emitting
layer 370 emits light.

[0087] The organic emission layer 370 is formed of a low
molecular organic material or a high molecular organic mate-
rial such as Poly 3,4-ethylenedioxythiophene (PEDOT). In
addition, the organic emission layer 370 may be formed of a
multilayer including at least one of an emission layer, a hole
injection layer (HIL), a hole transport layer (HTL), an elec-
tron transport layer (ETL), and an electron injection layer
(EIL). When the organic emission layer 370 includes all the
above-stated layers, the hole injection layer (HIL) is disposed
on the first electrode 71 which is a hole injection electrode,
and the hole transport layer (HTL), the emission layer, the
electron transport layer (ETL), and the electron injection
layer (EIL) are sequentially layered thereon. Since the com-
mon electrode 270 is formed of a reflective conductive mate-
rial, the OLED display is formed as a bottom emission type
OLED display. The reflective material may include lithium
(Li), calcium (Ca), fluoride lithium/calcium (LiF/Ca), fluo-
ride lithiuny/aluminum (LiF/Al), aluminum (Al), silver (Ag),
magnesium (Mg), and gold (Au).

[0088] Hereinafter, the common initialization contact hole
formed in alocation surrounded by the pixel units will now be
described in further detail.
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[0089] FIG. 4 is an enlarged layout view of a portion of the
common initialization contact hole of FIG. 2, and FIG. 5is a
cross-sectional view of FIG. 2 and FIG. 4, taken along the line
V-V.

[0090] As shown in FIG. 4 and FIG. 5, the buffer layer 111
is formed on the substrate 110, and a contact hole connection
semiconductor layer 135 is formed on the buffer layer 111.
The contact hole connection semiconductor layer 135
includes four external connection branches 135R, 135Ga,
135B, and 135Gb and two internal connection branches 1351
and 1352. The four external connection branches 135R,
135Ga, 135B, and 135Gb are respectively connected with the
initialization semiconductor layer 131 of each of the pixel
units R, Ga, B, and Gb.

[0091] The gate insulating layer 140 is formed on the con-
tact hole connection semiconductor layer 135, the previous
scan line 1226 is formed on the gate insulating layer 140, and
interlayer insulating layer 160 is formed on previous scan line
122b. A contact hole connection electrode 175 is formed on
the interlayer insulating layer 160. The contact hole connec-
tion electrode 175 is surrounded by the pixel units R, Ga, B,
and Gb, and is formed in the same layer where the data line
171 and the driving voltage line 172 are formed. The two
internal connection branches of the contact hole connection
semiconductor layer 135 are connected to the contact hole
connection electrode 175 through an auxiliary contact hole
169 formed in the interlayer insulating layer 160.

[0092] The protective layer 180 is formed on the contact
hole connection electrode 175 and the interlayer insulating
layer 160, and the common initialization voltage line 193 is
formed on the protective layer 180. One common initializa-
tion contact hole 185 which exposes the contact hole connec-
tion electrode 175 is formed in the protective layer 180. The
common initialization contact hole 185 is formed in a loca-
tion surrounded by the pixel units R, Ga, B, and Gb, and the
common initialization voltage line 193 is connected to the
contact hole connection electrode 175 through the common
initialization contact hole 185.

[0093] Thus, when the previous scan signal is transmitted
through the previous scan line 122, the initialization thin film
transistor T4 of each of the pixel units R, Ga, B, and Gb
connected to the previous scan line 122 is turned on. In this
case, an initialization voltage transmitted through the com-
mon initialization voltage line 193 is transmitted to the con-
tact hole connection electrode 175 through the common ini-
tialization contact hole 185, and subsequently, the
initialization voltage is transmitted to the contact hole con-
nection semiconductor layer 135 through the auxiliary con-
tacthole 169. Thus, the initialization voltage is supplied to the
gate electrode of the driving thin film transistor T1 of each of
the pixel units through the four external connection branches
135R, 135Ga, 135B, and 135Gb so as to initialize the driving
thin film transistor T1.

[0094] As described, one common initialization contact
hole 185 connected to all of the pixel units R, Ga, B, and Gb
and one common initialization voltage line 193 connected to
the common initialization contact hole 185 are formed in a
location surrounded by the pixel units R. Ga, B, and Gb so that
an initialization contact hole may not need to be formed in
each pixel, thereby improving the aperture ratio.

[0095] In addition, the initialization contact hole may not
need to be formed in each pixel, and accordingly a space for
the storage capacitor can be assured.
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[0096] Accordingly, the size of the pixel can be reduced,
and thus the pixel is applicable to a high resolution OLED
display.

[0097] While this disclosure has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

What is claimed is:

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

comprising:

a first pixel,

a second pixel adjacent to the first pixel,

a scan line and a previous scan line for applying a scan
signal and a previous scan signal, respectively, to the first
pixel and the second pixel;

adata line and a driving voltage line crossing the scan line
and the previous scan line for applying a data signal and
a driving voltage, respectively, to the first pixel and the
second pixel;

acommon initialization voltage line disposed between the
first pixel and the second pixel, and said common ini-
tialization voltage line commonly connected to the first
pixel and the second pixel, for applying an initialization
voltage; and

acontact hole connection electrode formed in a same layer
as the data line and driving voltage line are formed, and
said contact hole electrode is electrically connected to
the first and the second pixel;

wherein the common initialization voltage line is con-
nected to the contact hole connection electrode through
a common initialization contact hole, and

wherein said common initialization voltage line applies the
initialization voltage to the first pixel and the second
pixel via the contact hole and the contact hole connec-
tion electrode, and

wherein said the first pixel and the second pixel share the
comumon initialization contact hole.

2. The OLED display device of claim 1, further compris-

ing:

aprotective layer covering the data line, the driving voltage
line, and the contact hole connection electrode; and

wherein the common initialization voltage line is formed
on the protective layer.

3. The OLED display device of claim 2, further compris-

ing:

a contact hole connection semiconductor layer formed on
the substrate and overlapping the contact hole connec-
tion electrode;

a gate insulating layer formed on the contact hole connec-
tion semiconductor layer and having a previous scan line
formed thereon; and

an interlayer insulating layer formed between the previous
scan line that is formed on the gate insulating layer and
the contact hole connection electrode.

4. The OLED display device of claim 3, wherein the first

and second pixel disposed in a first row of the substrate.

5. The OLED display device of claim 4, further compris-

ing:

third and fourth pixel disposed in a second row adjacent to
the first row of the substrate, said first and third pixel are
located in a first column and said second and fourth pixel

Oct. 29, 2015

are located in a second column with said first column
being adjacent to said second column, said first row is a
separate and different row from said second row and said
first column is a separate and different column from said
second column.

6. The OLED display device of claim 5, wherein the con-
tact hole connection semiconductor layer is connected to the
contact hole connection electrode through an auxiliary con-
tact hole formed in the interlayer insulating layer.

7. The OLED display device of claim 5, wherein the con-
tact hole connection semiconductor layer is connected to
initialization thin film transistors respectively formed in the
first, second, third, and fourth pixel.

8. The OLED display device of claim 5, wherein the scan
line comprises a first scan line applying a first scan signal to
the first and second pixel and a second scan line applying a
second scan signal to the third and fourth pixel, and wherein
the first scan line and the second scan line are separated from
each other with respect to the common initialization voltage
line.

9. The OLED display device of claim 8, wherein the pre-
vious scan line comprises a first previous scan line applying a
first previous scan signal to the first and second pixel and a
second previous scan line applying a second scan signal to the
third and fourth pixel, and wherein the first previous scan line
and the second previous scan line are adjacent to each other.

10. The OLED display device of claim 9, wherein the data
voltage line comprises a first data line applying a first data
signal to the first and third pixel and a second data line
applying a second data signal to the second and fourth pixel,
and wherein the first data line and the second data line are
symmetrical relative to each other with reference to the com-
mon initialization contact hole.

11. The OLED display device of claim 10, wherein the
driving voltage line comprises a first driving voltage line
applying a first driving voltage to the first and third pixel and
a second driving voltage line applying a second driving volt-
age to the second and fourth pixel, and wherein the first
driving voltage line and the second driving voltage line are
symmetrical relative to each other with reference to the com-
mon initialization contact hole.

12. The OLED display device of claim 5, wherein the first
pixel and the second pixel are symmetrical relative to the third
and fourth pixel with reference to the common initialization
voltage line.

13. The OLED display device of claim 12, wherein the first
and third pixel are symmetrical relative to the second and
fourth pixel with reference to the common initialization hole.

14. The OLED display device of claim 5, wherein the first
pixel and the second pixel are symmetrical relative to the third
and fourth pixel with reference to the common initialization
voltage line.

15. The OLED display device of claim 14, wherein the first
and third pixels are symmetrical relative to the second and
fourth pixel with reference to the common initialization hole.

16. The OLED display device of claim 7, wherein the first
pixel and the second pixel are symmetrical relative to the third
and fourth pixel with reference to the common initialization
voltage line.

17.The OLED display device of claim 16, wherein the first
and third pixel are symmetrical relative to the second and
fourth pixel with reference to the common initialization hole.

18. The OLED display device of claim 15, wherein the
contact hole connection semiconductor layer is connected to
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the contact hole connection electrode through an auxiliary
contact hole formed in the interlayer insulating layer.

19. The OLED display device of claim 18, wherein the
contact hole connection semiconductor layer is connected to
initialization thin film transistors respectively formed in the
first, second, third, and fourth pixel.

# % % k&
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