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(57) ABSTRACT

An organic light-emitting display apparatus includes a sub-
strate; a common voltage line; a pixel including: a first area
at which light is emitted and a contact area at which the
common voltage line is electrically connected to the pixel,
a via insulating layer including a contact via hole defined
therein to expose a portion of the common voltage line; a
pixel electrode in the first area of the pixel; a pixel-defining
layer including a first opening defined therein to expose a
portion of the pixel electrode; an intermediate layer on the
exposed portion of the pixel electrode, the intermediate layer
including an organic emission layer; and a counter electrode

HOIL 27/32 (2006.01) on the intermediate layer, the counter electrode in direct
HOIL 51/52 (2006.01) contact with the common voltage line at the contact via hole
HOIL 51/05 (2006.01) in the contact area.
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FIG. 3
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FIG. 6
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ORGANIC LIGHT-EMITTING DISPLAY
APPARATUS

[0001] This application claims priority to Korean Patent
Application No. 10-2016-0168008, filed on Dec. 9, 2016,
and all the benefits accruing therefrom under 35 U.S.C. §
119, the content of which in its entirety is herein incorpo-
rated by reference.

BACKGROUND

1. Field

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

2. Description of the Related Art

[0003] An organic light-emitting display apparatus is a
self-luminescent type display apparatus. The organic light-
emitting display apparatus includes an organic light-emit-
ting device including a hole injection electrode, an electron
injection electrode, and an organic emission layer therebe-
tween. The organic emission layer emits light as excitons,
which are generated when holes injected from the hole
injection electrode combine with electrons injected from the
electron injection electrode in the organic emission layer,
transition from an excited state to a ground state.

[0004] Since an organic light-emitting display apparatus,
which is a self-luminescent type display apparatus, does not
require a separate light source, the organic light-emitting
display apparatus may be driven at a relatively low voltage,
may be configured as a relatively light and thin display
apparatus, and has excellent characteristics including a rela-
tively high viewing angle and contrast, the organic light-
emitting display apparatus is being applied to a wider range
of products including personal portable devices, such as an
MP3 player and a mobile phone, and televisions (“TVs”).

SUMMARY

[0005] One or more embodiments include an organic
light-emitting display apparatus of which quality 1is
improved by reducing an irregular voltage drop (“IR”) of a
counter electrode and minimizing defects that may occur
during a manufacturing process.

[0006] Additional features will be set forth in part in the
description which follows and, in part, will be apparent from
the description, or may be learned by practice of the pre-
sented embodiments.

[0007] According to one or more embodiments, an organic
light-emitting display apparatus includes a substrate; a com-
mon voltage line on the substrate; a pixel on the substrate,
the pixel including: a first area at which light is generated
and emitted, and a contact area adjacent to the first area, at
which the common voltage line is electrically connected to
the pixel; a via insulating layer in the contact area of the
pixel, on the common voltage line, the via insulating layer
including a contact via hole defined therein to expose a
portion of the common voltage line; a pixel electrode in the
first area of the pixel; a pixel-defining layer in the first area
of the pixel, the pixel-defining layer including a first opening
defined therein to expose a portion of the pixel electrode in
the first area of the pixel; an intermediate layer on the
exposed portion of the pixel electrode, the intermediate layer
including an organic emission layer at which the light is
generated; and a counter electrode on the intermediate layer,
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the counter electrode in direct contact with the common
voltage line at the contact via hole in the contact area.
[0008] According to an embodiment, a side surface of the
via insulating layer at the contact via hole may have a
stepped shape.

[0009] According to an embodiment, the intermediate
layer on the exposed portion of the pixel electrode may
extend to be disposed along a side surface of the via
insulating layer at the contact via hole in the contact area of
the pixel.

[0010] According to an embodiment, the intermediate
layer may further include a common layer. The common
layer may be on the organic emission layer, in the first area
of the pixel, the common layer extending from the first area
to the contact area of the pixel to expose the common
voltage line at the contact via hole in the contact area.
[0011] According to an embodiment, the organic light-
emitting display apparatus may further include a pixel
circuit electrically connected to the pixel electrode to drive
the pixel. The pixel circuit may include a thin-film transistor
and a capacitor in the first area of the pixel.

[0012] According to an embodiment, the pixel may
include a first sub-pixel, a second sub-pixel and a third
sub-pixel, and within such pixel, the pixel electrode may
include a first pixel sub-electrode, a second pixel sub-
electrode and a third pixel sub-electrode that are disposed in
the first sub-pixel, the second sub-pixel and the third sub-
pixel, respectively.

[0013] According to an embodiment, within the pixel, the
contact area may be an area adjacent to a pixel sub-electrode
having the smallest planar area from among the first pixel
sub-electrode, the second pixel sub-electrode and the third
pixel sub-electrode.

[0014] According to an embodiment, the substrate may
further include a second area through which external light is
transmitted, and the pixel-defining layer may include a
second opening defined therein corresponding to the second
area.

[0015] According to an embodiment, the via insulating
layer may further include a transmissive via hole defined
therein corresponding to the second area, and a side surface
of the via insulating layer at the transmissive via hole may
have a stepped shape.

[0016] According to an embodiment, the pixel electrode
may be a reflective electrode, and the counter electrode may
be a transparent or semi-transparent electrode.

[0017] According to one or more embodiments, an organic
light-emitting display apparatus includes a substrate; and a
pixel on the substrate. The pixel includes: a common voltage
line on the substrate; a first area at which light is generated
and emitted; a second area at which external light is trans-
mitted; a contact area between the first area and the second
area, at which the common voltage line is electrically
connected to the pixel; a pixel electrode in the first area; a
pixel-defining layer in the first area, the pixel-defining layer
including a first opening defined therein to expose a portion
of the pixel electrode and a second opening defined therein
corresponding to the second area; a via insulating layer on
the common voltage line, the via insulating layer including
a contact via hole defined therein to expose a portion of the
common voltage line at the contact area and a transmissive
via hole defined therein corresponding to the second area; an
intermediate layer on the exposed portion of the pixel
electrode in the first area, including an organic emission
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layer at which the light is generated; and a counter electrode
on the intermediate layer, the counter electrode in direct
contact with the common voltage line at the contact via hole
in the via insulating layer.

[0018] According to an embodiment, a side surface of the
via insulating layer at the contact via hole may have a
stepped shape.

[0019] According to an embodiment, a side surface of the
via insulating layer at the transmissive via hole may have a
stepped shape.

[0020] According to an embodiment, the pixel electrode
may include silver (Ag), and the common voltage line may
not include silver (Ag).

[0021] According to an embodiment, the counter electrode
directly contacting the common voltage line at the contact
via hole in the via insulating layer may include an opening
defined therein corresponding to the second area.

[0022] According to an embodiment, a ratio of a total
planar area of the second area to a total planar area of the
pixel may be from about 40% to about 90%.

[0023] According to an embodiment, a portion of the
common voltage line directly connected to the counter
electrode at the contact via hole in the via insulating layer
may be disposed in the first area.

[0024] According to an embodiment, the pixel may
include a first sub-pixel, a second sub-pixel and a third
sub-pixel that emit light of different colors, and within the
pixel, the pixel electrode may include a first pixel sub-
electrode, a second pixel sub-electrode and a third pixel
sub-electrode that are disposed in the first sub-pixel, the
second sub-pixel and the third sub-pixel, respectively.
[0025] According to an embodiment, the first sub-pixel,
the second sub-pixel and the third sub-pixel may emit red
light, green light and blue light, respectively, and the first
pixel sub-electrode, the second pixel sub-electrode and the
third pixel sub-electrode may have different planar areas
from each other.

[0026] According to an embodiment, within the pixel, the
contact area may be adjacent to a pixel sub-electrode having
the smallest planar area from among those of the first pixel
sub-electrode, the second pixel sub-electrode and the third
pixel sub-electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] These and/or other features will become apparent
and more readily appreciated from the following description
of the embodiments, taken in conjunction with the accom-
panying drawings in which:

[0028] FIG. 1 is a schematic cross-sectional view of an
exemplary embodiment of an organic light-emitting display
apparatus according to the invention;

[0029] FIG. 2A is an equivalent circuit diagram of an
exemplary embodiment of a sub-pixel of an organic light-
emitting display apparatus according to the invention;
[0030] FIG. 2B is an equivalent circuit diagram of another
exemplary embodiment of a sub-pixel of an organic light-
emitting display apparatus according to the invention;
[0031] FIG. 3 is a schematic top plan view of an exem-
plary embodiment of a portion of a pixel included in an
organic light-emitting display apparatus according to the
invention, and FIG. 4 is a cross-sectional view taken along
line IV-IV of FIG. 3;
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[0032] FIG. 5 is a schematic cross-sectional view of a
modified exemplary embodiment of a portion of a pixel
included in an organic light-emitting display apparatus
according to the invention;

[0033] FIG. 6 is a schematic top plan view of an exem-
plary embodiment of two adjacent pixels included in an
organic light-emitting display apparatus according to the
invention, and FIG. 7 is a cross-sectional view taken along
line V-V of FIG. 6; and

[0034] FIGS. 8A through 8D are cross-sectional diagrams
showing operations in an exemplary embodiment of a
method of manufacturing an organic light-emitting display
apparatus according to the invention.

DETAILED DESCRIPTION

[0035] Reference will now be made in detail to embodi-
ments, examples of which are illustrated in the accompany-
ing drawings, where like reference numerals refer to like
elements throughout. In this regard, the present embodi-
ments may have different forms and should not be construed
as being limited to the descriptions set forth herein. There-
fore, the embodiments are merely described below, by
referring to the figures, to explain features of the present
description.

[0036] As used herein, the term “and/or” includes any and
all combinations of one or more of the associated listed
items. Expressions such as “at least one of,” when preceding
a list of elements, modify the entire list of elements and do
not modify the individual elements of the list.

[0037] Itwill be understood that although the terms “first,”
“second,” etc. may be used herein to describe various
components, these components should not be limited by
these terms. These components are only used to distinguish
one component from another.

[0038] As used herein, the singular forms “a,” “an” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise.

[0039] It will be further understood that the terms “com-
prises” and/or “comprising” used herein specify the pres-
ence of stated features or components, but do not preclude
the presence or addition of one or more other features or
components.

[0040] It will be understood that when a layer, region, or
component is referred to as being related to another element
such as being “on” another layer, region, or component, it
can be directly or indirectly formed on the other layer,
region, or component. That is, for example, intervening
layers, regions, or components may be present. In contrast,
when a layer, region, or component is referred to as being
related to another element such as being “directly on”
another layer, region, or component, no example, interven-
ing layers, regions, or components are present.

[0041] It will be understood that relative terms are
intended to encompass different orientations of the device in
addition to the orientation depicted in the Figures. For
example, if the device in one of the figures is turned over,
elements described as being on the “lower” side of other
elements would then be oriented on “upper” sides of the
other elements. The exemplary term “lower,” can therefore,
encompasses both an orientation of “lower” and “upper,”
depending on the particular orientation of the figure. Simi-
larly, if the device in one of the figures is turned over,
elements described as “below” or “beneath” other elements
would then be oriented “above” the other elements. The
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exemplary terms “below” or “beneath” can, therefore,
encompass both an orientation of above and below.

[0042] “About” or “approximately” as used herein is
inclusive of the stated value and means within an acceptable
range of deviation for the particular value as determined by
one of ordinary skill in the art, considering the measurement
in question and the error associated with measurement of the
particular quantity (i.e., the limitations of the measurement
system). For example, “about” can mean within one or more
standard deviations, or within £30%, 20%, 10% or 5% of the
stated value.

[0043] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which this disclosure belongs. It will be further
understood that terms, such as those defined in commonly
used dictionaries, should be interpreted as having a meaning
that is consistent with their meaning in the context of the
relevant art and the present disclosure, and will not be
interpreted in an idealized or overly formal sense unless
expressly so defined herein.

[0044] Sizes of elements in the drawings may be exag-
gerated for convenience of explanation. In other words,
since sizes and thicknesses of components in the drawings
are arbitrarily illustrated for convenience of explanation, the
following embodiments are not limited thereto.

[0045] An organic light-emitting display apparatus, which
is a self-luminescent type display apparatus, does not require
a separate light source, may be driven at a relatively low
voltage, may be configured as a relatively light and thin
display apparatus, and has excellent characteristics includ-
ing a relatively high viewing angle and contrast, In order to
increase the size of such an organic light-emitting display
apparatus or to apply such organic light-emitting display
apparatus to a transparent display, research into reducing or
effectively preventing irregular voltage drop (“IR drop™)
inside a display panel is being actively conducted.

[0046] FIG. 1 is a schematic cross-sectional view of an
exemplary embodiment of an organic light-emitting display
apparatus according to the invention.

[0047] Referring to FIG. 1, an organic light-emitting dis-
play apparatus according to an embodiment includes a
(base) substrate 10 and a display layer 20 which is on the
substrate 10 and which generates and displays an image with
light. Each of the substrate 10 and the display layer 20
includes (defined therefor) a plurality of pixels P1 and P2
each having a first area 100 at which light is generated and
emitted to display an image and a second area 200 at which
external light transmits therethrough. The external light
refers to light incident from outside of the organic light-
emitting display apparatus into the organic light-emitting
display apparatus. such as at a surface of the substrate 10.
The external light incident on a first surface of the organic
light-emitting display apparatus may sequentially transmit
through the substrate 10 and the display layer 20 to be
recognized by a user after passing through a second surface
opposite to the first surface of the organic light-emitting
display apparatus. The first surface may be a lower surface
of the substrate 10 while the second surface may be an upper
surface of the display layer 20 at a viewing side of the
organic light-emitting display apparatus.

[0048] In other words, a user on the side where an image
is implemented (e.g., an upper side of the view in FIG. 1)
may view an image which is disposed behind the substrate
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10 (e.g., a lower side of the view in FIG. 1). Although the
embodiment shown in FIG. 1 illustrates a top emission type
in which an image generated by the display layer 20 is
implemented in a direction away from the substrate 10,
embodiments are not necessarily limited thereto. In other
words, the organic light-emitting display apparatus accord-
ing to another exemplary embodiment may be a bottom
emission type in which an image of the display layer 20 is
implemented in a direction toward the substrate 10, or a dual
emission type in which an image of the display layer 20 is
implemented in both the direction away from the substrate
10 and the direction toward the substrate 10.

[0049] The organic light-emitting display apparatus may
be disposed in a plane parallel to a plane defined by first and
second directions which cross each other. In FIG. 1, the
horizontal direction may represent the first and/or the second
direction. A thickness of the organic light-emitting display
apparatus and elements/devices thereof, extends in a third
direction which crosses each of the first and second direc-
tions. In FIG. 1, the vertical direction represents the third
direction. The first, second and third directions may be
orthogonal to each other, but embodiments are not neces-
sarily limited thereto

[0050] FIG. 1 illustrates that a first pixel P1 and a second
pixel P2 are two adjacent pixels included in an organic
light-emitting display apparatus according to an exemplary
embodiment. Fach of the plurality of pixels P1 and P2
includes the first area 100 and the second area 200. An image
is generated at the first area 100 of the display layer 20 by
emitting light, and external light is transmitted through the
second area 200. FIG. 1 illustrates the first area 100 alter-
nating with the second area 200 in a direction, e.g., left-to-
right, but embodiments are not necessarily limited thereto.
The second area 200 may be arranged in each of a plurality
of pixels P1 and P2 to define two separate second areas 200.
Alternatively, a single second area 200 may be common to
both pixels P1 and P2 so as to be connected between the
plurality of pixels P1 and P2. Each of the plurality of pixels
P1 and P2 may respectively include a plurality of sub-pixels.

[0051] In the second area 200, a device or element of the
organic light-emitting display apparatus including a non-
transparent metal (material), such as a thin film transistor
(“TFT), a capacitor and an organic light-emitting device, is
not disposed. Based on this configuration, external light
transmittance in the second area 200 may be increased since
there is no interference with the non-transparent metal.

[0052] FIG. 2A is an equivalent circuit diagram of an
exemplary embodiment of a sub-pixel of an organic light-
emitting display apparatus according to the invention.

[0053] Referring to FIG. 2A, the sub-pixel includes an
organic light-emitting device OLED and a pixel circuit DC
which drives and/or controls the organic light-emitting
device OLED. The pixel circuit DC may include at least one
TFT and/or at least one capacitor. The at least one TFT
and/or the at least one capacitor may be electrically con-
nected to a plurality of conductive (signal) wires, e.g., a scan
line SL, a data line DL and a driving voltage line ELVDD,
that apply a scan signal Scan, a data signal DATA, and a
driving voltage to the pixel circuit DC, respectively.

[0054] The pixel circuit DC includes a driving TFT T1, a
switching TFT T2 and a storage capacitor Cst. The switching
TFT T2 is connected to a scan line SL. and a data line DL and



US 2018/0166518 Al

transmits a data signal DATA, which is input to the data line
DL according to a scan signal Scan input to the scan line SL,
to the driving TFT T1.

[0055] The storage capacitor Cst is connected to the
switching TFT T2 and a driving voltage line ELVDD and
stores a voltage corresponding to a difference between a
voltage received from the switching TFT T2 and a driving
voltage supplied to a driving voltage line ELVDD.

[0056] The driving TFT T1 is connected to the driving
voltage line ELVDD and the storage capacitor Cst and may
control a driving (electrical) current flowing in the organic
light-emitting device OLED from the driving voltage line
ELVDD in correspondence to a voltage stored in the storage
capacitor Cst. The organic light-emitting device OLED may
generate and emit light having a certain brightness due to the
driving current.

[0057] According to an exemplary embodiment, the driv-
ing TFT T1 and the switching TFT T2 may respectively be
p-channel field effect transistors. However, embodiments are
not limited thereto, and the driving TFT T1 and the switch-
ing TFT T2 may be n-channel field effect transistors.
[0058] FIG. 2B is an equivalent circuit diagram of another
exemplary embodiment of a sub-pixel of an organic light-
emitting display apparatus according to the invention.
[0059] Referring to FIG. 2B, an organic light-emitting
display apparatus according to an exemplary embodiment
includes a plurality of pixels for respectively generating and
displaying an image. Each of the plurality of pixels may
include a plurality of sub-pixels. Each of the sub-pixels
includes an organic light-emitting device OLED and a pixel
circuit DC that drives and/or controls the organic light-
emitting device OLED. The pixel circuit DC may include at
least one TFT and/or at least one capacitor. The at least one
TFT and/or the at least one capacitor may be electrically
connected to a plurality of conductive (signal) wires, e.g., a
scan line SL, a data line DL and a driving voltage line
ELVDD, that apply a scan signal Scan, a data signal Data
and a driving voltage to the pixel circuit DC, respectively.
Although the pixel circuit DC according to an exemplary
embodiment may include three TFTs T1, T2, and T3 and two
capacitors Cst and Cvth, the numbers of TFTs and capacitors
are not limited thereto.

[0060] The TFTs may include the driving TFT T1, the
switching TFT T2 and a compensating TFT T3, and the
capacitors may include the storage capacitor Cst and a
compensating capacitor Cvth.

[0061] The switching TFT T2 includes a gate electrode
(terminal) connected to the scan line SL, a source electrode
connected to the data line DL, and a drain electrode con-
nected to a first node N1. The switching TFT T2 is turned on
by a scan signal Scan input from the scan line SL and
supplies a data signal Data input to the source electrode from
the data line DL, to the first node N1.

[0062] The driving TFT T1 includes a gate electrode
connected to a third node N3, a source electrode connected
to a driving voltage line ELVDD for supplying a driving
voltage, and a drain electrode connected to a pixel electrode
130 (FIG. 4) of an organic light-emitting device OLED. The
driving TFT T1 may be turned on or off by a voltage of the
third node N3 and control a current supplied to the organic
light emitting device OLED.

[0063] The compensating TFT T3 includes a gate elec-
trode connected to a compensation controlling line GC for
supplying a compensation control signal, a drain electrode
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connected to the third node N3, and a source electrode
connected to the pixel electrode 130 (FIG. 4) of the organic
light-emitting device OLED and the drain electrode of the
driving TFT T1, that is, a fourth node N4. When the
compensating TFT T3 is turned on by a compensation
control signal applied to the gate electrode of the compen-
sating TFT T3, the driving TFT T1 is diode-connected
through the compensating TFT T3.

[0064] The compensating capacitor Cvth is connected
between the first node N1 and the third node N3, and the
storage capacitor Cst may be connected between the first
node N1 and a second node N2. The storage capacitor Cst
stores a voltage corresponding to a voltage difference
between the first node N1 and the second node N2 and
maintains the stored voltage for a certain time period. The
compensating capacitor Cvth may compensate for a thresh-
old voltage (Vth) of the driving TFT T1, together with the
compensating TFT T3.

[0065] The pixel electrode 130 (FIG. 4) of the organic
light-emitting device OLED is connected to the pixel circuit
DC, whereas a counter electrode 150 thereof (FIG. 4) is
connected to the common voltage line ELVSS. The organic
light-emitting device OLED emits light having a certain
brightness corresponding to a current supplied from the
pixel circuit DC. According to an exemplary embodiment,
the organic light-emitting device OLED may emit red light,
green light, blue light or white light.

[0066] According to an exemplary embodiment, the
organic light-emitting display apparatus may be a top emis-
sion type. In this case, light is emitted to outside the organic
light-emitting display apparatus through the counter elec-
trode 150 (FIG. 4), and thus the counter electrode 150 (FIG.
4) may have a relatively very small thickness. Therefore, the
(electrical) resistance of the counter electrode 150 (FIG. 4)
may be increased, and thus an irregular voltage drop (“IR
drop”) increases. As a result, common voltages respectively
applied to a plurality of pixels included in the organic
light-emitting display apparatus may differ from one another
according to locations of the plurality of pixels therein.

[0067] The IR drop eventually causes errors in brightness
values of the plurality of pixels, and thus the uniformity of
an image implemented from the organic light-emitting dis-
play apparatus may be deteriorated.

[0068] According to an exemplary embodiment, each of
the plurality of pixels or at least some of the plurality of
pixels include a contact area 300 (FIG. 4). At the contact
area 300, the counter electrode 150 (FIG. 4) is connected to
the common voltage line ELVSS, thereby reducing the
deterioration of the uniformity of an image due to an IR
drop. Detailed description thereof will be given below.

[0069] According to an exemplary embodiment, the first
through third TFT T1 through T3 may respectively be
p-channel field effect transistors. However, embodiments are
not limited thereto. At least some of the first through third
transistors T1 through T3 may be n-channel field effect
transistors.

[0070] The equivalent circuit of a sub-pixel according to
an exemplary embodiment is not limited to the equivalent
circuit shown in FIGS. 2A and 2B, and various circuits may
be applied thereto.

[0071] FIG. 3 is a schematic top plan view of an exem-
plary embodiment of a pixel, which is included in an organic
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light-emitting display apparatus according to the invention,
and FIG. 4 is a cross-sectional view taken along line [V-IV
of FIG. 3.

[0072] Referring to FIGS. 3 and 4, an organic light-
emitting display apparatus 1 according to an exemplary
embodiment includes the substrate 10 and a pixel P1, which
is disposed on the substrate 10. The pixel P1 includes the
first area 100 at which light is generated and emitted, the
second area 200 at which external light is transmitted
therethrough, and a contact area 300 disposed between the
pixel electrode 130 and the second area 200. Although the
pixel P1 includes the contact area 300, embodiments are not
limited thereto, and various modifications may be made
thereto. In an alternative exemplary embodiment, for
example, the contact area 300 may not be included in the
pixel P1 and may be disposed outside of the pixel P1 such
as between one pixel P1 and another pixel P1 adjacent
thereto.

[0073] The pixel P1 includes the pixel electrode 130
disposed in the first area 100, a pixel-defining layer 120, an
intermediate layer 140 including an organic emission layer
141 and the counter electrode 150. As described above, the
pixel P1 may include a TFT and the capacitor Cst.

[0074] The pixel-defining layer 120 has a first opening
120741 defined therein which exposes a portion of the pixel
electrode 130 and a second opening 12042 defined therein
corresponding to at least the second area 200. The interme-
diate layer 140 is disposed in the first area 100, on the
portion of the pixel electrode 130 exposed by the first
opening 120/1. The counter electrode 150 is disposed in the
first area 100, on the intermediate layer 140, and extends
from the first area 100 to the contact area 300 to contact the
common voltage line ELVSS in the contact area 300.
[0075] A first sub-pixel SPr, a second sub-pixel SPg and a
third sub-pixel SPb, which generate and emit light of dif-
ferent colors, may all be disposed in the first area 100. In an
exemplary embodiment, the first sub-pixel SPr, the second
sub-pixel SPg and third sub-pixel SPb may emit red light,
green light and blue light, respectively. However, the
embodiments are not limited thereto.

[0076] The first sub-pixel SPr, the second sub-pixel SPg
and the third sub-pixel SPb may all be driven by the pixel
circuit DC of FIG. 2. That is, a pixel circuit DC may be
common to each of the first sub-pixel SPr, the second
sub-pixel SPg and the third sub-pixel SPb. According to an
exemplary embodiment, at least a portion of the pixel circuit
DC may 2-dimensionally overlap pixel sub-electrodes 130R,
130G and 130B included in the first sub-pixel SPr, the
second sub-pixel SPg and the third sub-pixel SPb, respec-
tively. In other words, at least a portion of the pixel circuit
DC is disposed between the substrate 10 and the pixel
electrode 130 in the first area 100, and no portion of the pixel
circuit DC is disposed in the second area 200, and thus the
aperture and the transmittance of an organic light-emitting
display apparatus 1 may be improved. The pixel sub-
electrodes may be provided as a discrete or island shape
within ae pixel.

[0077] According to an exemplary embodiment, the first
sub-pixel SPr, the second sub-pixel SPg and the third
sub-pixel SPb may be arranged in a first direction (e.g.,
vertical in FIG. 3), and at least one conductive (signal) wire
may lengthwise extend in a second direction (e.g., horizontal
in FIG. 3) intersecting the first direction. The wire provided
in plurality may include the scan line SL, the data line DL,
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the driving voltage line ELVDD and/or the common voltage
line ELVSS. According to an exemplary embodiment, the
wire lengthwise extending in the second direction may be,
but is not limited to, the scan line SL transferring a scan
signal Scan. Although not shown, a plurality of scan lines ST
may be arranged and provide signals to respective sub-
pixels.

[0078] According to an embodiment, the data line DL for
applying data signals Data_R, Data_G, and Data_B respec-
tively to the first sub-pixel SPr, the second sub-pixel SPg and
the third sub-pixel SPb, the driving voltage line ELVDD for
applying a driving voltage, the common voltage line ELVSS
for applying a common voltage and the compensation con-
trolling line GC for applying a compensation signal may
each be disposed in a first area 100 and lengthwise extend in
the first direction.

[0079] In other words, the data line DL, the driving
voltage line ELVDD, the common voltage line ELVSS and
the compensation controlling line GC may lengthwise
extend in the first direction across all of the first sub-pixel
SPr, the second sub-pixel SPg and the third sub-pixel SPb
arranged in the first direction.

[0080] The second area 200 is a transparent area in which
light incident on one surface of the substrate 10 from outside
of the organic light-emitting display apparatus 1 passes
through the organic light-emitting display apparatus 1 and is
recognized by a user. A reflective electrode, a non-transpar-
ent device or element such as a wire or the like may not be
disposed in the second area 200. The second area 200 may
be defined by a non-transparent wire or a non-transparent
electrode which form a boundary or edge of the second area
200. According to an exemplary embodiment, the second
area 200 may be defined as an area between a non-trans-
parent wire and another non-transparent wire spaced apart
from the non-transparent wire in the first and/or second
directions. Alternatively, the second area 200 may be defined
as an area in which the pixel electrode 130 is not disposed
and an area corresponding to a transmissive via hole 11942
described below.

[0081] According to an exemplary embodiment, at least a
portion of the common voltage line ELVSS may be disposed
in the contact area 300. The common voltage line ELVSS is
disposed in a same layer and may include a same material as
the driving voltage line ELVDD and/or the compensation
controlling line GC, among layers disposed on the substrate
10. In other words, the contact area 300 may be a non-
transparent area including non-transparent devices and/or
elements. The common voltage line ELVSS may be dis-
posed inside a contact opening 12043 in the pixel-defining
layer 120.

[0082] As shown in FIG. 3, the contact area 300 may be
disposed between a pixel sub-electrode 130R of the first
sub-pixel SPr and the second area 200. However, embodi-
ments are not limited thereto, and various modifications may
be made thereto. In an alternative exemplary embodiment,
for example, the contact area 300 may be disposed between
a pixel sub-electrode 130G of the second sub-pixel SPg or
between a pixel sub-electrode 1308 of the third sub-pixel
SPb and the second area 200.

[0083] In the first area 100 and the contact arca 300, a via
insulating layer 119 is disposed below the pixel-defining
layer 120 to be closer to the substrate 10 than the pixel-
defining layer 120. The via insulating layer 119 may have a
contact via hole 11943 defined therein which exposes the
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common voltage line ELVSS in the contact area 300. The
center of the contact via hole 119/3 of the via insulating
layer 119 may not coincide with the center of the contact
opening 12043 in the pixel-defining layer 120, such that
centers of the contact via hole 11943 and the contact opening
12043 are offset from each other.

[0084] In the contact area 300, the common voltage line
ELVSS may be exposed by the contact via hole 11943
together with the contact opening 120%3. The common
voltage line ELVSS may directly contact the counter elec-
trode 150 at the combined contact hole including the contact
via hole 119%3 together with the contact opening 120/%3.
Detailed description thereof will be given below.

[0085] A planar area A200 of the second area 200 may be
defined at the second opening 120/2. The total planar area
A200 may be a product of distances occupied by the second
area 200 in first and second directions. The ratio of the total
planar area A200 of the second area 200 to a total planar area
of the one pixel P1 including each of the first area 100, the
second area 200 and the contact area 300, may be from about
40% to about 90%. When the area A200 of the second area
200 is less than about 40% of the area of the one pixel P1,
the ratio of an area having high external light transmittance
of the organic light-emitting display apparatus 1 decreases,
and thus the organic light-emitting display apparatus 1
functioning as a transparent display apparatus may be dif-
ficult. As the area A200 of the second area 200 increases, the
transmittance of the organic light-emitting display apparatus
1 may increase. However, since the first area 100 emitting
light is a minimal size within the organic light-emitting
display apparatus 1, the second area 200 may not occupy
more than about 90% of the total area of the one pixel P1.
[0086] A total planar area of the contact area 300 may be
a product of distances occupied by the contact area 300 in
first and second directions. According to an exemplary
embodiment, the ratio of the total planar area of the contact
area 300 to a total planar area occupied by the pixel
electrode 130 may be less than about 0.5%. Since the contact
area 300 is an area where the common voltage line ELVSS
and the counter electrode 150 contact each other and where
an image is not displayed, when the total planar area of the
contact area 300 is greater than about 0.5% of the total
planar area occupied by the pixel electrode 130, the aperture
of the organic light-emitting display apparatus 1, at which
the image is displayed and/or at which light is emitted, may
be reduced.

[0087] According to an embodiment, the first pixel sub-
electrode 130R, the second pixel sub-electrode 130G and the
third pixel sub-electrode 130B respectively disposed at the
first sub-pixel SPr, the second sub-pixel SPg and the third
sub-pixel SPb may have different planar areas from each
other. The contact area 300 may be disposed in an area
adjacent to the first sub-pixel SPr of the first area 100.
According to an exemplary embodiment, to secure the
contact area 300, the area of the first pixel sub-electrode
130R may be less than that of the second pixel sub-electrode
130G. The planar areas and total planar areas of the various
electrodes and areas discussed above, may be maximum
planar areas thereof.

[0088] Hereinafter, with reference to FIG. 4, a cross-
sectional structure taken along line IV-IV of FIG. 3 will be
described.

[0089] Referring to FIG. 4, a buffer layer 111 may be
disposed on the substrate 10. The substrate 10 may include
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glass or plastic, whereas the buffer layer 111 may include a
single film or a multilayered film including an inorganic
material, such as silicon nitride (SiN,) and/or silicon oxide
(810,). The buffer layer 111 may block permeation of
impurity elements incident through the substrate 10 to other
layers on the substrate 10, and planarize a surface of the
substrate 10. The pixel circuit DC (FIG. 2B) including the at
least one TFT T1, T2, and T3 (FIG. 2B) and the at least one
capacitor Cst, the data line DL (FIG. 2) for applying data
signals DATA_R, DATA_G, and DATA_B to the pixel
circuit DC, the driving voltage line ELVDD, the compen-
sation controlling line GC, and the common voltage line
ELVSS may be arranged over the buffer layer 111 in the first
area 100.

[0090] For convenience of explanation, FIG. 4 shows only
the storage capacitor Cst from among elements included in
the pixel circuit DC (FIG. 2B). The storage capacitor Cst
may include a lower electrode C1 disposed over a first
insulation layer 113 and an upper electrode C2 which faces
the lower electrode C1 with a second insulation layer 115
therebetween.

[0091] The lower electrode C1 and the upper electrode C2
may include a single film or a multilayered film including at
least one of aluminum (Al), platinum (Pt), palladium (Pd),
silver (Ag), magnesium (Mg), gold (Au), nickel (Ni), neo-
dymium (Nd), iridium (Ir), chromium (Cr), lithium (Li),
calcium (Ca), molybdenum (Mo), titanium (Ti), tungsten
(W) and copper (Cu). According to an exemplary embodi-
ment, each of the lower electrode C1 and the upper electrode
C2 may be a single film including molybdenum (Mo) or a
triple film including Mo/Al/Mo. A third insulation layer 117
may be disposed on the upper electrode C2.

[0092] Each of the first insulation layer 113, the second
insulation layer 115 and the third insulation layer 117 may
be a single film or a double film including an inorganic
material, such as silicon nitride (SiN,) and/or silicon oxide
(510,). At least one of the first insulation layer 113, the
second insulation layer 115 and the third insulation layer 117
may have an opening defined therein corresponding to the
second area 200.

[0093] The driving voltage line ELVDD, the compensa-
tion controlling line GC and the common voltage line
ELVSS may be disposed on the third insulation layer 117. In
other words, the driving voltage line ELVDD, the compen-
sation controlling line GC and the common voltage line
ELVSS may be disposed in a same layer among layers
disposed on the substrate 10 and may include a same
material. Each of the driving voltage line ELVDD, the
compensation controlling line GC and the common voltage
line ELVSS may be a single film or a multilayered film
including one or more of aluminum (Al), platinum (Pt),
palladium (Pd), silver (Ag), magnesium (Mg), gold (Au),
nickel (N1), neodymium (Nd), iridium (Ir), chromium (Cr),
lithium (L1i), calcium (Ca), molybdenum (Mo), titanium (Ti),
tungsten (W) and copper (Cu). According to an exemplary
embodiment, the driving voltage line ELVDD, the compen-
sation controlling line GC, and the common voltage line
ELVSS may include a triple film including Mo/Al/Mo or
TV/Al/Ti.

[0094] The via insulating layer 119 covering the driving
voltage line ELVDD, the compensation controlling line GC
and the common voltage line ELVSS may be disposed on the
third insulation layer 117. The via insulating layer 119 may
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include an organic material to planarize a step due to devices
and elements of the pixel circuit DC (FIG. 2).

[0095] The via insulating layer 119 may include at least
the transmissive via hole 11942 corresponding to the second
area 200, thereby improving the transmittance of light at the
second area 200. According to an exemplary embodiment,
the side surface of the via insulating layer 119 at the
transmissive via hole 11942 may have a stepped shape. The
stepped shape may define a relatively gentle slope of the side
surface at the transmissive via hole 119/2 with respect to the
top surface of the substrate 10. As the counter electrode 150
disposed on the side surface of the via insulating layer 119
at the transmissive via hole 11942 extends along the gentle
slope of the transmissive via hole 11942, the possibility that
the counter electrode 150 is disconnected inside the trans-
missive via hole 11942 may be significantly reduced.
[0096] The organic light-emitting device OLED including
the pixel sub-electrode 130R, the counter electrode 150
facing the pixel sub-electrode 130R, and the intermediate
layer 140 between the pixel sub-electrode 130R and the
counter electrode 150 and including the organic emission
layer 141, may be disposed in the first area 100 over the via
insulating layer 119. Although not shown, the pixel sub-
electrode 130R may be electrically connected to the pixel
circuit DC (FIG. 2) at an opening in the via insulating layer
119.

[0097] The pixel sub-electrode 130R has two edges oppo-
site to each other, such as in the first and/or second direc-
tions. The two opposite edges of the pixel sub-electrode
130R are covered by the pixel-defining layer 120. The
pixel-defining layer 120 may include the first opening 12041
exposing a portion of the pixel sub-electrode 130R, the
second opening 120%42 corresponding to the second area
200, and the contact opening 12043 corresponding to the
contact area 300. Although FIG. 4 shows that the second
opening 120/2 and the contact opening 120/3 are separately
provided in respective correspondence to the second area
200 and the contact area 300, embodiments are not limited
thereto, and various modifications may be made thereto. In
an exemplary embodiment, for example, the pixel-defining
layer 120 may have one single opening corresponding to
both the second area 200 and the contact area 300, to be
commonly disposed in the second area 200 and the contact
area 300. According to some embodiments, the second
opening 120/2 may be formed in correspondence to a total
distance or area occupied by the second area 200 and the
contact arca 300. In this case, the pixel-defining layer 120
may not be disposed on the via insulating layer 119 of the
contact area 300.

[0098] The pixel sub-electrode 130R is a reflective elec-
trode and may include at least one reflective layer including
a material selected from among Ag, Mg, Al, Pt, Pd, Au, Nj,
Nd, Ir, Cr, and combinations thereof. According to an
exemplary embodiment, the pixel sub-electrode 130R may
further include a transparent or semi-transparent electrode
layer disposed on top and/or below the reflective layer.
According to an exemplary embodiment, the pixel sub-
electrode 130R may include indium tin oxide/silver/indium
tin oxide (ITO/Ag/ITO).

[0099] The common voltage line ELVSS may be disposed
in the contact area 300. The common voltage line ELVSS
may be disposed in a same layer and may include a same
material as the driving voltage line ELVDD and/or the
compensation controlling line GC, among layers disposed
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on the substrate 10. The first area 100 may be defined as an
area in which the pixel sub-electrode 130R is disposed, and
the contact area 300 may be defined as an area in which the
common voltage line ELVSS and the counter electrode 150
contact each other inside the contact via hole 11943 in the
via insulating layer 119. A boundary of the first area 100 may
be defined at an edge of the pixel sub-electrode 130R, but
embodiments are not limited thereto.

[0100] The common voltage line ELVSS may widthwise
extend from the first area 100 to the contact area 300 to
dispose portions thereof in each of the first area 100 and the
contact area 300. The via insulating layer 119 may include
the contact via hole 11923 defined therein exposing the
common voltage line ELVSS in the contact area 300. There-
fore, the via insulating layer 119 may expose a portion of the
common voltage line ELVSS in the contact area 300.
[0101] According to an exemplary embodiment, the side
surface of the via insulating layer 119 at the contact via hole
119,23 may have a stepped shape. The stepped shape may
define a relatively gentle slope of the side surface at the
contact via hole 11943 with respect to the top surface of the
substrate 10. As the counter electrode 150 disposed on the
side surface of the via insulating layer 119 at the contact via
hole 1193 extends along the gentle slope of the contact via
hole 11943, the possibility that the counter electrode 150 is
disconnected inside the contact via hole 11943 may be
significantly reduced.

[0102] The via insulating layer 119 including the trans-
missive via hole 11942 and the contact via hole 11943
defined therein may be disposed using various methods. In
an exemplary embodiment of manufacturing a display appa-
ratus, for example, a photoresist material may be used to
dispose a preliminary via insulating layer, and exposures for
portions of the preliminary via insulating layer where the
transmissive via hole 119/2 and the contact via hole 11943
of the via insulating layer 119 are to be formed may be
differentiated by using a slit mask or a half-tone mask while
the top surface of the preliminary via insulating layer is
substantially flat during a manufacturing process, such that
particular portions of the preliminary via insulating layer are
etched (removed) relatively more than the remaining portion
to form the via insulating layer 110. Therefore, as the
transmissive via hole 11942 and the contact via hole 11943
are formed, steps may be formed on the side surfaces thereof
at such holes. Furthermore, by making an organic material
constituting the via insulating layer 119 flowable downward
toward the substrate 10 via an additional thermal reflowing
operation, angles of inclinations of edge portions of the inner
side surfaces of the via insulating layer 119 at the transmis-
sive via hole 11942 and the contact via hole 11943 may be
controlled.

[0103] The intermediate layer 140 including the organic
emission layer 141 may be disposed on the portion of the
pixel sub-electrode 130R exposed by the first opening
120%41. The intermediate layer 140 may include a first
common layer 142 disposed between the pixel sub-electrode
130R and the organic emission layer 141 and a second
common layer 143 disposed between the organic emission
layer 141 and the counter electrode 150. The first common
layer 142 and the second common layer 143 may be
arranged in common with respect to all pixels.

[0104] The first common layer 142 may include a hole
injection layer (“HIL”) and/or a hole transport layer
(“HTL”), and the second common layer 143 may include an
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electron transport layer (“ETU””) and/or an electron injection
layer (“EIL”). In an exemplary embodiment, the organic
emission layer 141 emits light as excitons, which are gen-
erated when hole particles injected from the HIL combine
with electron particles injected from the EIL in the organic
emission layer 141, transition from an excited state to a
ground state.

[0105] Each of the first common layer 142, the second
common layer 143 and the counter electrode 150 may be
disposed in the first area 100 and the second area 200. The
first common layer 142, the second common layer 143 and
the counter electrode 150 may be disposed in common with
respect to all pixels included in the organic light-emitting
display apparatus 1. According to an exemplary embodi-
ment, the first common layer 142, the second common layer
143 and the counter electrode 150 may be disposed through-
out the entire area of the organic light-emitting display
apparatus 1. The light transmittance of the first common
layer 142, the second common layer 143 and the counter
electrode 150 may be adjusted to about 50% or higher.
According to another exemplary embodiment, since the first
common layer 142, the second common layer 143 and the
counter electrode 150 may be disposed throughout the entire
area of the organic light-emitting display apparatus 1, at
least one of the first common layer 142, the second common
layer 143 and the counter electrode 150 may have an
opening defined therein corresponding to the second area
200.

[0106] According to an exemplary embodiment, the first
common layer 142 and the second common layer 143 may
not be disposed in at least a portion of the contact area 300.
Since the contact area 300 is an area in which the counter
electrode 150 contacts with the common voltage line ELVSS
to reduce an IR drop, the first common layer 142 and the
second common layer 143 may not be disposed in at least a
portion of the contact area 300. In an exemplary embodi-
ment of manufacturing a display apparatus, a portion of a
preliminary material layer for forming the first common
layer 142 and the second common layer 143 at the common
voltage line ELVSS may be removed such as by using a laser
or the like, to expose the common voltage line ELVSS.
[0107] In an exemplary embodiment of manufacturing a
display apparatus, after at the portion if the preliminary
material layers of the first common layer 142 and the second
common layer 143 corresponding to the contact area 300 are
removed to expose the common voltage line ELVSS, the
counter electrode 150 is disposed, thereby brining the com-
mon voltage line ELVSS in contact with the counter elec-
trode 150. In other words, the first common layer 142 and
the second common layer 143 may be disposed throughout
an entirety of the pixel P1 except in at least a portion of the
contact area 300.

[0108] Although FIG. 4 shows that the organic emission
layer 141 is disposed only over the pixel sub-electrode
130R, embodiments are not limited thereto. The organic
emission layer 141 may also be disposed on at least a portion
of the contact area 300, e.g., the sidewall(s) of the pixel-
defining layer 120 at the third opening 120/3 and/or the via
insulating layer 119 at the contact via hole 119%3. In this
case, in an exemplary embodiment of manufacturing a
display apparatus, a preliminary material layer for forming
the organic emission layer 141 may be deposited in the
contact area 300 like those for the first common layer 142
and the second common layer 143, and at least a portion of
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the preliminary material layer for the organic emission layer
141 corresponding to the contact area 300 is removed such
as by laser or the like.

[0109] In a conventional method of manufacturing a dis-
play apparatus, when silver (Ag) is included in the common
voltage line ELVSS and a laser beam is irradiated thereto to
remove the first common layer 142 and the second common
layer 143 disposed on the common voltage line ELVSS,
some Ag particles may escape and collect on the via insu-
lating layer 119, and thus defects may be caused in subse-
quent operations.

[0110] Therefore, in one or more embodiment of the
invention, the common voltage line ELVSS may include a
material that is less damaged during a laser irradiation.
According to some embodiments, the common voltage line
ELVSS may not include silver (Ag). In an exemplary
embodiment, for example, the common voltage line ELVSS
may be a single film or a multilayered film including
aluminum (Al), molybdenum (Mo), and titanium (Ti) or a
triple layer including Mo/Al/Mo or TI/AV/Ti.

[0111] In a conventional method of manufacturing a dis-
play apparatus, a method of bringing the common voltage
line ELVSS in contact with the counter electrode 150 in the
contact area 300 by using a contact conductive layer that is
disposed in a same layer and includes a same material as the
pixel sub-electrode 130R may be used. However, since the
pixel sub-electrode 130R may include Ag that causes the
pixel sub-electrode 130R to function as a reflective layer, the
contact conductive layer may also include Ag. In this case,
Ag particles may escape during a laser irradiation and cause
defects in subsequent operations.

[0112] According to embodiments, since the common
voltage line ELVSS directly contacts the counter electrode
150 without using a contact conductive layer including a
same material as the pixel sub-electrode 130R, the defects as
described above may be minimized.

[0113] The counter electrode 150 may include a transpar-
ent or semitransparent electrode, may include one or more
materials selected from among Ag, Al, Mg, Li, Ca, Cu,
LiF/Ca, LiF/Al, MgAg, and CaAg, and may be disposed as
a relatively thin film having a thickness from several to
several dozens of nanometers. According to some embodi-
ments, the counter electrode 150 may have a thickness from
about 10 nanometers (nm) to about 15 nm. The counter
electrode 150 may be disposed to be commonly electrically
connected to all pixels included in the organic light-emitting
display apparatus 1. The thickness of elements or compo-
nents within the display apparatus 1 may represent maxi-
mum thicknesses of such elements or components.

[0114] In an exemplary embodiment of manufacturing a
display apparatus, after the counter electrode 150 is formed,
an operation for improving contacting characteristics
between the counter electrode 150 and the common voltage
line ELVSS may be additionally performed, such as by
irradiating a laser beam onto the counter electrode 150 in the
contact area 300. In this case, since the counter electrode 150
and the common voltage line ELVSS directly contact each
other, the contact characteristics thereof may be improved
even with a relatively weak laser beam. However, in exem-
plary embodiments, such a laser irradiating operation may
be omitted.

[0115] A protection layer 160 may be further disposed on
the counter electrode 150. The protection layer 160 may
cover and protect the organic light-emitting device OLED.
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The protection layer 160 may employ an inorganic (mate-
rial) insulation film and/or an organic (material) insulation
film. The inorganic insulation film may include SiO,, SiN_,
SiON. Al,0,, TiO,, Ta,0,, HfO,, ZrO,, BST, PZT, etc. The
organic insulation film may include a common general-
purpose polymer (polymethyl methacrylate (“PMMA”) or
polystyrene (“PS”)), a polymer derivative including a phe-
nol group, an acrylic polymer, an imide polymer, an aryle-
ther polymer, an amide polymer, a fluorine polymer, a
p-xylene polymer, a vinyl alcohol polymer, and combina-
tions thereof. In an exemplary embodiment of manufactur-
ing a display apparatus, the protection layer 160 may be
deposited using various deposition methods, such as plasma
enhanced chemical vapor deposition (“PECVD”), atmo-
spheric pressure chemical vapor deposition (“APCVD”) or
low pressure chemical vapor deposition (“LPCVD”). A
collection of the layers on the substrate 10, from 111 to 160,
may correspond to the display layer 20 in FIG. 1.

[0116] Furthermore, although not shown, a functional
layer, such as a capping layer (not shown) for improving
optical efficiency by adjusting the overall optical thickness
of the organic light-emitting device OLED may be further
disposed over the counter electrode 150. A collection of the
layers on the substrate 10, from 111 to 160 and including the
capping layer, may correspond to the display layer 20 in
FIG. 1.

[0117] According to an exemplary embodiment, the
organic light-emitting display apparatus 1 may be sealed
with a sealing substrate (not shown) or a thin-film encap-
sulating layer (not shown). The sealing substrate or the
thin-film encapsulating layer may for an outer surface of the
display apparatus 1. The sealing substrate or the thin-film
encapsulating layer serves to shield the display layer 20
(FIG. 1) including the organic light-emitting device OLED
from external moisture or the air. The sealing substrate may
include various plastic substrates, such as an acrylic sub-
strate, as well as a glass substrate, or may even include a
metal plate. The thin-film encapsulating layer may include at
least one organic layer and at least one inorganic layer. A
polarizing layer or a color converting layer may be further
included on the sealing substrate or the thin-film encapsu-
lating layer in some cases. A collection of the layers on the
substrate 10, from 111 through the sealing substrate or the
thin-film encapsulating layer, even including the polarizing
layer or a color converting layer, may correspond to the
display layer 20 in FIG. 1.

[0118] When sealed with a sealing substrate as an outer
layer of the display apparatus 1, a filler (not shown) may be
further disposed between the counter electrode 150 and the
sealing substrate to protect the display layer 20 (FIG. 1)
from external shocks. The filler may include an insulating
material. According to some embodiments. the filler may
include an organic sealant, such as a urethane-based resin, an
epoxy-based resin, and an acryl-based resin, or silicon,
which is an inorganic sealant. As the urethane-based resin,
urethane acrylate or the like may be used, for example. As
the acryl-based resin, butyl acrylate, ethylhexyl acrylate, or
the like may be used, for example. According to some
embodiments, the filler may be polyimide.

[0119] FIG. 5 is a schematic cross-sectional view of a
modified exemplary embodiment of a portion of a pixel
included in an organic light-emitting display apparatus
according to the invention. In FIG. 5, the same reference
numerals as those in FIG. 4 denote the same members, and
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repeating descriptions thereof will be omitted for simplicity
of explanation. FIG. 5 is a cross-sectional view similar to
that of FIG. 4, taken along line IV-IV of FIG. 3.

[0120] Referring to FIG. 5, an organic light-emitting dis-
play apparatus 2 according to an exemplary embodiment
includes the substrate 10 and the pixel P1. The pixel P1 is
disposed on the substrate 10 and includes the first arca 100
emitting light, the second area 200 transmitting external
light, and the contact area 300 disposed between the first
area 100 and the second area 200. Although it is described
in the present embodiment that the pixel P1 includes the
contact area 300, embodiments are not limited thereto, and
various modifications may be made thereto. In an exemplary
embodiment, for example, the contact area 300 may not be
included in the pixel P1 and may be disposed outside of the
pixel P1 such as between one pixel P1 and another pixel
adjacent to the one pixel P1.

[0121] The pixel P1 includes the pixel electrode 130
disposed in the first area 100, the pixel-defining layer 120
including the first opening 120%1 defined therein disposed at
least in the first area 100 and exposing a portion of the pixel
electrode 130, the second opening 120%42 defined therein
corresponding to at least the second area 200, and the
contact opening 120%3 defined therein corresponding to at
least the contact area 300, the intermediate layer 140 dis-
posed on the portion of the pixel electrode 130 exposed by
the first opening 120/1 and including the organic emission
layer 141, and a counter electrode 250 disposed on the
intermediate layer 140 and contacting the common voltage
line ELVSS in the contact area 300.

[0122] In the contact area 300, the common voltage line
ELVSS is exposed by the contact via hole 11943 of the via
insulating layer 119, and the common voltage line ELVSS
may directly contact the counter electrode 250. According to
an exemplary embodiment, the inner side surface of the via
insulating layer 119 at the contact via hole 1193 may have
a stepped shape. Therefore, the slope of the via insulating
layer 119 at the contact via hole 11943 may be relatively
gentle with respect to the top surface of the substrate 10,
thereby minimizing disconnection of the counter electrode
250 formed thereon.

[0123] The other structure of the organic light-emitting
display apparatus 2 according to the embodiment of FIG. 5
is identical to that of the organic light-emitting display
apparatus 1 of FIG. 4, only except for the configuration of
the counter electrode 250.

[0124] The counter electrode 250 included in the organic
light-emitting display apparatus 2 according to an exemplary
embodiment may have an opening 250% defined therein
corresponding to the second area 200. Since a material layer
of the counter electrode 250 is omitted in the second area
200, the above-stated configuration may further improve the
transmittance of the organic light-emitting display apparatus
2.

[0125] Although FIG. 5 does not show components cor-
responding to the first common layer 142 and the second
common layer 143 of FIG. 4, at least one of the first common
layer 142 and the second common layer 143 may be further
included in the intermediate layer 140 as shown in FIG. 4,
if necessary. Although an organic light-emitting display
apparatus including the second area 200 for transmitting
external light therethrough has been described, embodi-
ments are not limited thereto. Embodiments may also be
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applied to cases where the second area 200 is not disposed,
as shown in FIGS. 6 and 7 to be described below.

[0126] FIG. 6 is a schematic top plan view of an exem-
plary embodiment of two adjacent pixels included in an
organic light-emitting display apparatus according to the
invention, and FIG. 7 is a cross-sectional view taken along
line V-V of FIG. 6. In FIGS. 6 and 7, the same reference
numerals as those in FIGS. 3 and 4 denote the same
members, and repeating descriptions thereof will be omitted
for simplicity of explanation.

[0127] Referring to FIGS. 6 and 7, the organic light-
emitting display apparatus 3 according to an exemplary
embodiment includes the substrate 10 and a pixel P1, which
is disposed on the substrate 10 and includes the first area 100
emitting light and the contact area 300 disposed on a side of
first area 100. Although it is described in the present
embodiment that the pixel P1 includes the contact area 300,
embodiments are not limited thereto. In an exemplary
embodiment, for example, the contact area 300 may not be
included in the pixel P1 and may be disposed outside the
pixel P1 to be between the pixel P1 and another pixel P2
adjacent to the pixel P1.

[0128] The pixel P1 includes the pixel electrode 130
disposed in the first area 100, the pixel-defining layer 120
including the first opening 120/%1 defined therein disposed at
least in the first area 100 and exposing a portion of the pixel
electrode 130 and the contact opening 120/3 defined therein
corresponding to at least the contact area 300, the interme-
diate layer 140 disposed on the portion of the pixel electrode
130 exposed by the first opening 12041 and including the
organic emission layer 141, and the counter electrode 150
disposed on the intermediate layer 140 and contacting the
common voltage line ELVSS in the contact area 300.
[0129] According to an exemplary embodiment, the
organic light-emitting display apparatus 3 includes the other
pixel P2 adjacent to the pixel P1. For convenience of
explanation, the pixel P1 and the other pixel P2 will be
referred to as a first pixel P1 and a second pixel P2,
respectively.

[0130] Each of the first pixel P1 and the second pixel P2
include the first sub-pixel SPr, the second sub-pixel SPg and
the third sub-pixel SPb, which emit light of different colors.
The first pixel sub-electrode 130R, the second pixel sub-
electrode 130G and the third pixel sub-electrode 130B may
be disposed in the first sub-pixel SPr, the second sub-pixel
SPg and the third sub-pixel SPb, respectively.

[0131] Each of the first pixel P1 and the second pixel P2
do not include the second region 200 (FIG. 3) through which
external light is transmitted, and the sub-pixels SPr, Spg and
Spb of the first pixel P1 may be arranged adjacent to the
sub-pixels SPr, Spg and Spb of the second pixel P2 with no
second region 200 therebetween.

[0132] Each of the first pixel P1 and the second pixel P2
may include the contact area 300 in which the counter
electrode 150 and the common voltage line ELVSS directly
contact each other. However, embodiments are not limited
thereto, and various modifications may be made thereto. In
an exemplary embodiment, for example, the contact area
300 may be included only in the first pixel P1 or only in the
second pixel P2 among the two adjacent pixels P1 and P2.
Furthermore, although FIGS. 6 and 7 show that the contact
area 300 is disposed adjacent to the first sub-pixel SPr,
embodiments are not limited thereto, and various modifica-
tions may be made thereto. In an exemplary embodiment,
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for example, the contact area 300 may be disposed adjacent
to the second sub-pixel SPg or the third sub-pixel Spb.
Furthermore, two or more contact areas 300 may be
arranged in one pixel.

[0133] As shown in FIG. 7, the common voltage line
ELVSS may be disposed in the contact area 300, and the
common voltage line ELVSS may be disposed in a same
layer and may include a same material as the driving voltage
line ELVDD and/or the compensation controlling line GC
among layers disposed on the substrate 10. The first area 100
may be defined as an area in which the pixel sub-electrode
130R is disposed, and the contact area 300 may be defined
as an area in which the common voltage line ELVSS and the
counter electrode 150 contact each other inside the contact
opening 120%3 in the pixel-defining layer 120. A boundary
of the first area 100 may be defined at an edge of the pixel
sub-electrode 130R, but embodiments are not limited
thereto.

[0134] The common voltage line ELVSS may widthwise
extend from the first area 100 to the contact area 300 to
dispose portions thereof in each of the first area 100 and the
contact area 300 The via insulating layer 119 may include
the contact via hole 11943 defined therein exposing the
common voltage line ELVSS in the contact area 300. There-
fore, the via insulating layer 119 may expose a portion of the
common voltage line ELVSS in the contact area 300.
[0135] According to an exemplary embodiment, the side
surface of the via insulating layer 119 at the contact via hole
11943 may have a stepped shape. The stepped shape may
define a relatively gentle slope of the side surface at the
contact via hole 11943 with respect to the top surface of the
substrate 10. As the counter electrode 150 disposed on the
side surface of the via insulating layer 119 at the contact via
hole 11943 extends along the gentle slope of the contact via
hole 11943, the possibility that the counter electrode 150 is
short-circuited inside the contact via hole 11943 may be
significantly reduced.

[0136] According to an exemplary embodiment, the
organic emission layer 141, the first common layer 142, and
the second common layer 143 may not be disposed in at least
a portion of the contact area 300. Since the contact area 300
is an area at which the counter electrode 150 contacts with
the common voltage line ELVSS to reduce an IR drop, in an
exemplary embodiment of manufacturing a display appara-
tus, portions of the organic emission layer 141 disposed on
at least a portion of the common voltage line ELVSS, the
first common layer 142 and the second common layer 143
may be removed using a laser or the like.

[0137] In an exemplary embodiment of manufacturing a
display apparatus, after at least portions of the organic
emission layer 141, the first common layer 142 and the
second common layer 143 corresponding to the contact area
300 are removed to expose the common voltage line ELVSS,
the counter electrode 150 is disposed, thereby brining the
common voltage line ELVSS in contact with the counter
electrode 150. In other words, the first common layer 142
and the second common layer 143 may be disposed through-
out an entirety of the pixels P1 and P2 except in at least a
portion of the contact area 300.

[0138] In a conventional method of manufacturing a dis-
play apparatus, when silver (Ag) is included in the common
voltage line ELVSS and a laser beam is irradiated thereto to
remove the first common layer 142 and the second common
layer 143 disposed on the common voltage line ELVSS,
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some Ag particles may escape and collect on the via insu-
lating layer 119, and thus defects may be caused in subse-
quent operations.

[0139] Therefore, in one or more embodiment of the
invention, the common voltage line ELVSS may include a
material that is less damaged during a laser irradiation.
According to some embodiments, the common voltage line
ELVSS may not include silver (Ag). In an exemplary
embodiment, for example, the common voltage line ELVSS
may be a single film or a multilayered film including
aluminum (Al), molybdenum (Mo), and titanium (Ti) or a
triple layer including Mo/Al/Mo or T/AVT:.

[0140] In a conventional method of manufacturing a dis-
play apparatus, a method of bringing the common voltage
line ELVSS in contact with the counter electrode 150 in the
contact area 300 by using a contact conductive layer that is
disposed in a same layer and includes a same material as the
pixel sub-electrode 130R may be used. However, since the
pixel sub-electrode 130R may include Ag that causes the
pixel sub-electrode 130R to function as a reflective layer, the
contact conductive layer may also include Ag. In this case,
Ag particles may escape during a laser irradiation and cause
defects in subsequent operations.

[0141] According to embodiments, since the common
voltage line ELVSS directly contacts the counter electrode
150 without using a contact conductive layer including a
same material as the pixel sub-electrode 130R, the defects as
described above may be minimized.

[0142] Each of the organic light-emitting display appara-
tuses 1, 2 and 3 according to the above-described embodi-
ments include the contact area 300 in which the common
voltage line ELVSS and the counter electrode 150 or 250
directly contact each other, and the via insulating layer 119,
which exposes the common voltage line ELVSS, includes
the contact via hole 11943 with a stepped side surface.
[0143] In other words, the contact area 300 may prevent
disconnection of the counter electrodes 150 and 250 and
reduce an IR drop of the organic light-emitting display
apparatuses 1, 2 and 3.

[0144] FIGS. 8A through 8D are cross-sectional diagrams
showing operations in an exemplary embodiment of a
method of manufacturing an organic light-emitting display
apparatus according to the invention. FIGS. 8A-8D show a
structure of the organic light-emitting display apparatus 1
from FIGS. 3 and 4, but operations may be similarly applied
in forming the structures of the organic light-emitting dis-
play apparatus 2 or 3 from FIGS. 5-7.

[0145] Referring to FIG. 8A, a buffer layer 111 is formed
on a substrate 10. A pixel circuit DC (FIG. 2B) including at
least one TFT and at least one capacitor Cst, a driving
voltage line ELVDD for applying a driving voltage to the
pixel circuit DC, and a common voltage line ELVSS are
formed in a first area 100, on the buffer layer 111. At least
a portion of the common voltage line ELVSS is formed in
the contact area 300, such as by a portion of the common
voltage line ELVSS in the first area 100 extending to be
disposed in the contact area 300.

[0146] A first insulation layer 113, a second insulation
layer 115 and a third insulation layer 117 may be disposed
between the buffer layer 111 and each of the driving voltage
line ELVDD and the common voltage line ELVSS. Each of
the first insulation layer 113, the second insulation layer 115
and the third insulation layer 117 may be a single film or a
double film including an inorganic material, such as silicon
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nitride (SiN, ) and/or silicon oxide (Si0,). At least one of the
first insulation layer 113, the second insulation layer 115 and
the third insulation layer 117 may have an opening defined
therein corresponding to a second area 200.

[0147] The driving voltage line ELVDD and the common
voltage line ELVSS may be formed simultaneously using a
same material and/or a same material layer. In other words,
after a conductive material layer for forming the driving
voltage line ELVDD and the common voltage line ELVSS is
formed on the entire surface of the substrate 10, the driving
voltage line ELVDD and the common voltage line ELVSS
may be formed by patterning the conductive material layer.
[0148] Each of the driving voltage line ELVDD and the
common voltage line ELVSS may include a single film or a
multilayered film including one or more materials from
among aluminum (Al), platinum (Pt), palladium (Pd), mag-
nesium (Mg), gold (Au), nickel (Ni), neodymium (Nd),
iridium (Ir), chromium (Cr), lithium (L1), calcium (Ca),
molybdenum (Mo), titanium (Ti), tungsten (W) and copper
(Cu). According to an exemplary embodiment, each of the
driving voltage line ELVDD and the common voltage line
ELVSS may include a triple layer including Mo/Al/Mo or
Ti/Al/Ti.

[0149] A via insulating layer 119 covering the capacitor
Cst, the driving voltage line ELVDD and the common
voltage line ELVSS is formed. The via insulating layer 119
includes a contact via hole 119%3 defined therein that
exposes a portion of the common voltage line ELVSS and a
transmissive via hole 11942 defined therein corresponding to
the second area 200. The side surfaces of the via insulating
layer 110 at the contact via hole 11943 and at the transmis-
sive via hole 11942 may be stepped.

[0150] According to some embodiments, the via insulating
layer 119 may include a photosensitive organic material. In
this case, after the photosensitive organic material to form
the via insulating layer 119 is applied to the entire surface of
the substrate 10, exposures for portions of the photosensitive
organic material where the transmissive via hole 11942 and
the contact via hole 11943 of the via insulating layer 119 are
to be formed may be differentiated by using a slit mask or
a half-tone mask. Thus particular portions of the photosen-
sitive organic material may be etched (removed) relatively
more than the remaining portion thereof. Furthermore, by
making an organic material constituting the via insulating
layer 119 flowable downward toward the substrate via an
additional thermal reflowing operation, angles of inclina-
tions of edge portions of the inner side surfaces of the via
insulating layer 119 at the transmissive via hole 11942 and
at the contact via hole 11923 may be controlled.

[0151] Referring to FIG. 8B, a pixel electrode 130 and a
pixel-defining layer 120 which covers edges of the pixel
electrode 130, such as opposing edges thereof, are formed
on the via insulating layer 119.

[0152] A pixel sub-electrode 130R is a reflective electrode
and may include at least one reflective layer including a
material selected from Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr,
and combinations thereof. According to an exemplary
embodiment, the pixel sub-electrode 130R may further
include a transparent or semi-transparent electrode layer
disposed on top of and/or below the reflective layer. Accord-
ing to some embodiments, the pixel sub-electrode 130R may
include Ag/ITO/Ag.

[0153] The pixel-defining layer 120 has a first opening
12041 defined therein that exposes the pixel sub-electrode
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130R and a second opening 12042 defined therein corre-
sponding to the second area 200. Furthermore, the pixel-
defining layer 120 includes a third opening 120%3 defined
therein corresponding to the contact via hole 11943 to
expose the common voltage line ELVSS. According to some
embodiments, the pixel-defining layer 120 may include a
photosensitive organic material.

[0154] An intermediate layer 140 including an organic
emission layer 141 is formed on the portion of the pixel
sub-electrode 130R exposed by the first opening 12041. The
intermediate layer 140 may include a first common layer 142
and a second common layer 143 in addition to the organic
emission layer 141. The first common layer 142 and the
second common layer 143 are formed throughout the sub-
strate 10, such as to be disposed on an entirety thereof
commonly disposed in each of the pixels of the display
apparatus. The first common layer 142 and the second
common layer 143 are disposed on an upper surface of the
via insulating layer 119, and portions thereof extend into the
third opening 120/3 and the contact via hole 119/3 to cover
the exposed portion of the common voltage line ELVSS.

[0155] As shown in FIGS. 8B and 8C, a focused laser
beam LB is irradiated to the contact area 300, thereby
performing a laser drilling for removing the first common
layer 142 and the second common layer disposed in the
contact area 300. The removing of the portions of the first
common layer 142 and the second common layer disposed
in the contact area 300 re-expose a portion of the common
voltage line ELVSS, as shown in FIG. 8D.

[0156] In a conventional method of manufacturing a dis-
play apparatus, when silver (Ag) is included in the common
voltage line ELVSS and a laser beam is irradiated thereto to
remove the first common layer 142 and the second common
layer 143 disposed on the common voltage line ELVSS,
some Ag particles may escape and collect on the via insu-
lating layer 119, and thus defects may be caused in subse-
quent operations.

[0157] Therefore, in one or more embodiment of the
invention, the common voltage line ELVSS may include a
material that is less damaged during a laser irradiation.
According to some embodiments, the common voltage line
ELVSS may not include silver (Ag). In an exemplary
embodiment, for example, the common voltage line ELVSS
may be a single film or a multilayered film including
aluminum (Al), molybdenum (Mo), and titanium (Ti) or a
triple layer including Mo/Al/Mo or TV/AVT1.

[0158] In a conventional method of manufacturing a dis-
play apparatus, a method of bringing the common voltage
line ELVSS in contact with a counter electrode 150 in the
contact area 300, by using a contact conductive layer that is
disposed in a same layer and includes a same material as the
pixel sub-electrode 130R, may be used. However, since the
pixel sub-electrode 130R may include Ag that causes the
pixel sub-electrode 130R to function as a reflective layer, the
contact conductive layer may also include Ag. In this case,
Ag particles may escape during a laser irradiation and cause
defects in subsequent operations.

[0159] According to one or more embodiment of the
invention, since the common voltage line ELVSS directly
contacts the counter electrode 150, without using a contact
conductive layer including a same material as the pixel
sub-electrode 130R, the defects as described above may be
minimized.
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[0160] As shown in FIG. 8D, the counter electrode 150
and a protection layer 160 are formed.

[0161] The counter electrode 150 may include a transpar-
ent or semitransparent electrode, may include one or more
materials selected from among Ag, Al, Mg, Li, Ca, Cu,
LiF/Ca, LiF/Al, MgAg, and CaAg, and may be disposed as
thin film having a thickness from several to several dozens
of nanometers.

[0162] After the counter electrode 150 is formed, an
operation for improving contacting characteristics between
the counter electrode 150 and the common voltage line
ELVSS, by irradiating a laser beam onto the counter elec-
trode 150 in the contact area 300, may be additionally
performed. In this case, since the counter electrode 150 and
the common voltage line ELVSS directly contact each other,
the contact characteristics thereof may be improved even
with a relatively weak laser beam. However, in exemplary
embodiments, such a laser irradiating operation may be
omitted.

[0163] A protection layer 160 may be further disposed on
the counter electrode 150. The protection layer 160 may
cover and protect the organic light-emitting device OLED.
The protection layer 160 may employ an inorganic insula-
tion film and/or an organic insulation film.

[0164] The protection layer 160 may be deposited by
using various deposition methods, such as PECVD, APCVD
and LPCVD. The protection layer 160 is not a necessary
component and may be omitted in some embodiments.
[0165] According to an exemplary embodiment, the
organic light-emitting display apparatus 1 may be sealed
with a sealing substrate (not shown) or a thin-film encap-
sulating layer (not shown). The sealing substrate or the
thin-film encapsulating layer serves to shield the display
layer 20 (FIG. 1) including the organic light-emitting device
OLED from the external moisture or the air. The sealing
substrate may include various plastic substrates, such as an
acrylic substrate, as well as a glass substrate, or may even
include a metal plate. The thin-film encapsulating layer may
include at least one organic layer and at least one inorganic
layer. A polarizing layer or a color converting layer may be
further included on the sealing substrate or the thin-film
encapsulating layer in some cases.

[0166] When sealed with a sealing substrate, a filler (not
shown) may be further disposed between the counter elec-
trode 150 and the sealing substrate to protect the display
layer 20 (FIG. 1) from external shocks.

[0167] As described above, according to one or more
exemplary embodiment, since a common voltage line and a
counter electrode directly contact each other at a contact via
hole formed in a via insulating layer, an organic light-
emitting display apparatus capable of reducing an IR drop of
the counter electrode and minimizing possible defects dur-
ing a laser drilling may be provided.

[0168] It should be understood that embodiments
described herein should be considered in a descriptive sense
only and not for purposes of limitation. Descriptions of
features within each embodiment should typically be con-
sidered as available for other similar features in other
embodiments.

[0169] While one or more embodiments have been
described with reference to the figures, it will be understood
by those of ordinary skill in the art that various changes in
form and details may be made thereto without departing
from the spirit and scope as defined by the following claims.
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What is claimed is:

1. An organic light-emitting display apparatus compris-
ing:

a substrate;

a common voltage line on the substrate;

a pixel on the substrate, the pixel comprising:

a first area at which light is generated and emitted, and

a contact area adjacent to the first area, at which the
common voltage line is electrically connected to the
pixel;

a via insulating layer in the contact area of the pixel, on
the common voltage line, the via insulating layer com-
prising a contact via hole defined therein to expose a
portion of the common voltage line;

a pixel electrode in the first area of the pixel;

a pixel-defining layer in the first area of the pixel, the
pixel-defining layer comprising a first opening defined
therein to expose a portion of the pixel electrode in the
first area of the pixel;

an intermediate layer on the exposed portion of the pixel
electrode, the intermediate layer comprising an organic
emission layer at which the light 1s generated; and

a counter electrode on the intermediate layer, the counter
electrode in direct contact with the common voltage
line at the contact via hole in the contact area.

2. The organic light-emitting display apparatus of claim 1,
wherein a side surface of the via insulating layer at the
contact via hole has a stepped shape.

3. The organic light-emitting display apparatus of claim 1,
wherein the intermediate layer on the exposed portion of the
pixel electrode extends to be disposed along a side surface
of the via insulating layer at the contact via hole in the
contact area of the pixel.

4. The organic light-emitting display apparatus of claim 1,
wherein the intermediate layer further comprises a common
layer,

wherein the common layer is on the organic emission
layer, in the first area of the pixel, the common layer
extending from the first area to the contact area of the
pixel to expose the common voltage line at the contact
via hole in the contact area.

5. The organic light-emitting display apparatus of claim 1,
further comprising a pixel circuit electrically connected to
the pixel electrode to drive the pixel,

wherein the pixel circuit comprises a thin-film transistor
and a capacitor in the first area of the pixel.

6. The organic light-emitting display apparatus of claim 1,

wherein

the pixel comprises a first sub-pixel, a second sub-pixel
and a third sub-pixel, and

within the pixel, the pixel electrode comprises a first pixel
sub-electrode, a second pixel sub-electrode and a third
pixel sub-electrode disposed in the first sub-pixel, the
second sub-pixel and the third sub-pixel, respectively.

7. The organic light-emitting display apparatus of claim 6,
wherein within the pixel, the contact area of the pixel is
adjacent to a pixel sub-electrode having the smallest planar
area from among those of the first pixel sub-electrode, the
second pixel sub-electrode and the third pixel sub-electrode.

8. The organic light-emitting display apparatus of claim 1,
wherein

the substrate further comprises a second area through
which external light is transmitted, and
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the pixel-defining layer comprises a second opening

defined therein corresponding to the second area

through which the external light transmits.

9. The organic light-emitting display apparatus of claim 8,
wherein

the via insulating layer further comprising a transmissive

via hole defined therein corresponding to the second

area through which the external light transmits, and

a side surface of via insulating layer at the transmissive

via hole has a stepped shape.

10. The organic light-emitting display apparatus of claim
1, wherein

the pixel electrode is a reflective electrode, and

the counter electrode is a transparent or semi-transparent

electrode.

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

a substrate; and

a pixel on the substrate, the pixel comprising:

a common voltage line on the substrate;

a first area at which light is generated and emitted;

a second area at which external light is transmitted;

a contact area between the first area and the second
area, at which the common voltage line is electrically
connected to the pixel;

a pixel electrode in the first area;

a pixel-defining layer in the first area, the pixel-defining
layer comprising a first opening defined therein to
expose a portion of the pixel electrode and a second
opening defined therein corresponding to the second
area;

a via insulating layer on the common voltage line, the
via insulating layer comprising a contact via hole
defined therein to expose a portion of the common
voltage line at the contact area and a transmissive via
hole defined therein corresponding to the second
area;

an intermediate layer on the exposed portion of the
pixel electrode in the first area, comprising an
organic emission layer at which the light is gener-
ated; and

a counter electrode on the intermediate layer, the coun-
ter electrode in direct contact with the common
voltage line at the contact via hole in the via insu-
lating layer.

12. The organic light-emitting display apparatus of claim
11, wherein a side surface of the via insulating layer at the
contact via hole has a stepped shape.

13. The organic light-emitting display apparatus of claim
11, wherein a side surface of the via insulating layer at the
transmissive via hole has a stepped shape.

14. The organic light-emitting display apparatus of claim
11, wherein

the pixel electrode comprises silver, and

the common voltage line does not comprise silver.

15. The organic light-emitting display apparatus of claim
11, wherein the counter electrode directly contacting the
common voltage line at the contact via hole in the via
insulating layer comprises an opening defined therein cor-
responding to the second area.

16. The organic light-emitting display apparatus of claim
11, wherein a ratio of a total planar area of the second area
of the pixel to a total planar area of the pixel is from about
40% to about 90%.
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17. The organic light-emitting display apparatus of claim
11, wherein a portion of the common voltage line directly
connected to the counter electrode at the contact via hole in
the via insulating layer is disposed in the first area.

18. The organic light-emitting display apparatus of claim
11, wherein

the pixel comprises a first sub-pixel, a second sub-pixel

and a third sub-pixel which emit light of different
colors, and

within the pixel, the pixel electrode comprises a first pixel

sub-electrode, a second pixel sub-electrode and a third
pixel sub-electrode in the first sub-pixel, the second
sub-pixel and the third sub-pixel, respectively.

19. The organic light-emitting display apparatus of claim
18, wherein

the first sub-pixel, the second sub-pixel and the third

sub-pixel emit red light, green light and blue light,
respectively, and

the first pixel sub-electrode, the second pixel sub-elec-

trode and the third pixel sub-electrode have different
planar areas from each other.

20. The organic light-emitting display apparatus of claim
19, wherein within the pixel, the contact area is adjacent to
a pixel sub-electrode having the smallest planar area from
among those of the first pixel sub-electrode, the second pixel
sub-electrode and the third pixel sub-electrode.
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