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(54) Organic light emitting diode display

(57) An organic light emitting diode display including
a plurality of pixel areas and a transparent area inter-
posed between the plurality of pixel areas, the display
includes a substrate member, thin film transistors and
capacitor elements on the substrate member, the thin
film transistor and the capacitor elements overlapping
with the pixel areas, a gate line, a data line, and a common
power supply line on the substrate member, the gate line,
the data line, and the common power supply line over-
lapping with the pixel areas and the transparent area,
and being connected to corresponding ones of the thin
film transistors and/or the capacitor elements, and pixel
electrodes on the substrate member, the pixel electrodes
overlapping with all of the thin film transistors and capac-
itor elements, and with respective portions of the gate
line, the data line, and the common power supply line
that overlap with the pixel areas.
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Description

[0001] The present invention generally relates to an
organic light emitting diode display (OLED), and more
particularly, to a transparent organic light emitting diode
display.
[0002] An organic light emitting diode display includes
a plurality of organic light emitting diodes, each diode
having a hole injection electrode, an organic emission
layer, and an electron injection electrode. Holes supplied
from the hole injection electrode, e.g., anode, and elec-
trons supplied from the electron injection electrode, e.g.,
cathode, may be recombined as an exciton, i.e., an elec-
tron-hole pair, in the organic emission layer. The organic
emission layer may emit light when the exciton returns
to a base energy state, e.g., exciton drops from an excited
state to a ground state. Organic light emitting diode dis-
plays may display an image using this light emission.
[0003] Based on such principle, the organic light emit-
ting diode display has a self-luminous characteristic, and
because the organic light emitting diode display does not
need a light source, unlike a liquid crystal display, it can
have a relatively small thickness and weight. Further, or-
ganic light emitting diode displays generally have a va-
riety of beneficial properties such as low power consump-
tion, high luminance, quick response time, etc. Therefore,
the organic light emitting diode displays may be used as
an alternative display for portable electronic devices.
[0004] In addition, in view of its characteristics, organic
light emitting diode displays may be made as a transpar-
ent display device that enable a user to see an object or
image located on an opposite side with the object or im-
age being projected through the organic light emitting
diode display. That is, the organic light emitting diode
display can be manufactured such that, when it is in an
off state, an object or image located at the opposite side
may be projected, and when the organic light emitting
diode display is in an on state, an image emitted from
the organic light emitting diode display can be seen.
[0005] However, when the organic light emitting diode
display is in the off state, the object or image located at
the opposite side may be projected through a space be-
tween patterns, such as a thin film transistor and various
wiring, as well as through the organic light emitting diode
display, before being transferred to the user. Typically,
a gap between the patterns is about several hundreds of
nm, of the same order as the wavelength of light in a
visible region, thus causing scattering of transmitted light.
Thus, the image transferred to the user may be a distorted
image.
[0006] Embodiments are therefore directed to an or-
ganic light emitting diode display, which substantially
overcomes one or more of the problems due to the lim-
itations and disadvantages of the related art.
[0007] It is therefore a feature of an embodiment to
provide an organic light emitting diode display that pre-
vents distortion by suppressing scattering of transmitted
light.

[0008] At least one of the above and other features
and advantages may be realized by providing an organic
light emitting diode display including a transparent area
and a plurality of pixel areas, the pixel areas being spaced
apart from each other and the transparent area being
interposed between the pixel areas, the display including
a substrate member, thin film transistors and capacitor
elements on the substrate member, the thin film transistor
and the capacitor elements overlapping with the pixel
areas, a gate line, a data line, and a common power sup-
ply line on the substrate member, the gate line, the data
line, and the common power supply line overlapping with
the pixel areas and the transparent area, and being con-
nected to corresponding ones of the thin film transistors
and/or the capacitor elements, and pixel electrodes on
the substrate member, the pixel electrodes overlapping
with all of the thin film transistors and capacitor elements,
and with respective portions of the gate line, the data
line, and the common power supply line that overlap with
the pixel areas.
[0009] The pixel area may be substantially and/or com-
pletely the same as a region covered by the pixel elec-
trode.
[0010] An area ratio of the transparent area to a total
area of the pixel areas and the transparent area may be
equal to or within the range of about 20% to about 90%.
[0011] The area ratio of the transparent area to the
total area of the pixel areas and the transparent area may
be within a range of 20% to 90%.
[0012] The pixel electrode may include a reflective
conducting material.
[0013] The display may further include an organic
emission layer and a common electrode that are sequen-
tially formed on the pixel electrode, wherein the organic
emission layer may be adapted to emit light in a direction
of the common electrode to display an image.
[0014] The gate line, the data line, and the common
power supply line on neighboring ones of the pixels areas
may be interconnected over the transparent area.
[0015] The display may include an insulating layer, a
planarization layer, and a pixel definition layer on the sub-
strate member, wherein the planarization layer and the
pixel definition layer include a transparent material.
[0016] A transmittance of the substrate member may
be higher than and/or equal to a total transmittance of
layers formed on the substrate member.
[0017] At least one of the above and other features
and advantages may also be separately realized by pro-
viding an organic light emitting diode display including a
transparent area and a plurality of pixel areas, the pixel
areas being spaced apart from each other and the trans-
parent area being interposed between the pixel areas,
the display including a substrate member, pixel elec-
trodes on the substrate member, the pixel electrodes cor-
responding to the pixel areas of the display, thin film tran-
sistors and capacitor elements completely arranged on
the pixel electrodes, and a gate line, a data line, and a
common power supply connected to corresponding ones
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of the thin film transistors and/or the capacitor elements,
each of the gate line, the data line, and the common pow-
er supply line including pixel portions directly overlapping
with corresponding ones of the pixel electrodes and in-
terconnecting portions extending between neighbouring
ones of the pixel electrodes so as to connect neighbour-
ing ones of the pixel portions of the gate line, the data
line, and the common power supply line, respectively,
wherein only the interconnecting portions of the gate line,
the data line, and the common power supply line are ar-
ranged on the transparent area of the display.
[0018] The substrate member may include glass,
quartz, ceramic and/or plastic.
[0019] The substrate member may have a transmit-
tance that is higher than or equal to a total transmittance
of all layers and/or elements arranged thereon, the layers
and/or elements including a buffer layer, an insulating
layer, an interlayer insulation layer, and a planarization
layer arranged on the substrate member.
[0020] Other than the interconnecting portions of the
gate line, the data line, and the common power supply
line, only transparent layers and/or elements may be ar-
ranged on portions of the substrate member overlapping
with the transparent area of the display.
[0021] The display may further include a buffer layer
on the substrate member, a gate insulating layer on the
buffer layer, a planarization layer on the gate insulating
layer, and a pixel definition layer on the gate insulating
layer, wherein the buffer layer, the gate insulating layer,
the planarization layer and the pixel definition layer may
include only transparent materials.
[0022] The pixel definition layer may be arranged on
portions of the substrate member corresponding to the
transparent area of the display.
[0023] The pixel electrodes may be arranged in a ma-
trix pattern including rows extending along a first direction
and columns extending along a second direction, the first
direction crossing the second direction.
[0024] The gate line may extend along the first direc-
tion and the interconnecting portions of the gate line ex-
tend between facing sides of neighbouring ones of the
pixel electrodes arranged in one of the rows.
[0025] The data line and the common power supply
line may extend along the second direction and the in-
terconnecting portions of the of the data line and the com-
mon power supply line extend between facing sides of
neighbouring ones of the pixel electrodes arranged in
one of the columns.
[0026] The pixel areas of the display may correspond
to areas of the pixel electrodes.
[0027] Within a display area of the display, the trans-
parent area corresponds to an area of the display region
other than the pixel areas.
[0028] The above and other features and advantages
will become more apparent to those of ordinary skill in
the art by describing in detail exemplary embodiments
with reference to the attached drawings, in which:

FIG. 1 illustrates a layout view of an exemplary em-
bodiment of an organic light emitting diode display;
FIG. 2 illustrates an enlarged layout view of a portion
of FIG. 1; and
FIG. 3 illustrates a cross-sectional view of the exem-
plary organic light emitting diode display of FIG. 1,
taken along line III-III of FIG. 2.

[0029] Exemplary embodiments will now be described
more fully hereinafter with reference to the accompany-
ing drawings; however, they may be embodied in differ-
ent forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodi-
ments are provided so that this disclosure will be thor-
ough and complete, and will fully convey the scope of
the invention to those skilled in the art.
[0030] Further, the sizes and thicknesses of the ele-
ments shown in the drawings are arbitrarily shown for
convenience of description, and thus embodiments are
not limited to those illustrated.
[0031] In the drawings, thicknesses are magnified in
order to clearly depict the plurality of layers and regions.
Like reference numerals designate like elements
throughout the specification. It will be understood that
when an element such as a layer, film, region, or sub-
strate is referred to as being "on" another element, it can
be directly on the other element or intervening elements
may also be present. In contrast, when an element is
referred to as being "directly on" another element, there
are no intervening elements present. Throughout the
specification, known or aspects that are not necessary
for understanding of the exemplary embodiments are
omitted.
[0032] In addition, in the accompanying drawings, al-
though an active matrix (AM) type of organic light emitting
diode display having a 2TR-1Cap structure, which in-
cludes two TFTs and one capacitor for one pixel, is illus-
trated, embodiments are not limited thereto. Accordingly,
e.g., the organic light emitting diode display may include
three or more thin film transistors and two or more ca-
pacitor elements in one pixel. The organic light emitting
display may have various structures with additional wir-
ing.
[0033] Here, a pixel area refers to an area where a
pixel may be formed. A pixel refers to a minimum unit for
displaying an image. The organic light emitting diode dis-
play may display an image through a plurality of pixels.
More particularly, the organic light emitting diode display
may include a display area and a peripheral area, and
may display an image in the display area of the display
through a plurality of pixels.
[0034] Hereinafter, an exemplary embodiment will be
described with reference to FIGS. 1 to 3. FIG. 1 illustrates
a layout view of an exemplary embodiment of an organic
light emitting diode display 100. FIG. 2 illustrates an en-
larged layout view of a portion of the exemplary light emit-
ting diode display 100 of FIG. 1. FIG. 3 illustrates a cross-
sectional view of the exemplary organic light emitting di-
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ode display 100 of FIG. 1, taken along line III-III of FIG. 2.
[0035] As shown in FIG. 1, the organic light emitting
diode display 100 includes a transparent area TA and a
plurality of pixel areas PA. The pixel areas PA are spaced
apart from each other. The transparent areas TA are in-
terposed between the pixel areas PA. The pixel areas
PA and the transparent area TA may be formed such that
an area ratio of the transparent area TA to the total area
of the pixel areas PA and the transparent area TA may
be equal to and/or within the range of about 20% to about
90%. Further, in some embodiments, the display 100
may include a display area and a peripheral area (not
shown), and the display area may only include the pixel
areas PA and the transparent area TA.
[0036] As shown in FIG. 2, each pixel area PA of the
organic light emitting diode display 100 may include a
switching thin film transistor 10, a driving thin film tran-
sistor 20, a capacitor element 80, and an organic light
emitting diode (OLED) 70.
[0037] The organic light emitting diode display 100
may further include a gate line 151, a data line 171, and
a common power supply line 172. The gate line 151 may
extend along a first direction, e.g., y-direction, on the pixel
areas PA and the transparent area TA. The data line 171
may be insulated from the gate line 151, and may extend
on the pixel areas PA and the transparent area TA along
a second direction, e.g., x-direction, that crosses the gate
line 151. The x-direction may be perpendicular to the y-
direction. The common power supply line 172 may be
insulated from the gate line 151, and may extend along
the second direction, e.g., x-direction, on the pixel areas
PA and the transparent area TA. The gate line 151, the
data line 171, and/or the common power supply line 172
may be formed so as to overlap the pixel areas PA as
much as possible. The gate line 151, the data line 171,
and/or the common power supply line 172 may be formed
in a pattern such that respective portions of the gate line
151, the data line 171, and/or the common power supply
line 172 on neighbouring ones of the pixel areas PA may
be interconnected. In some embodiments, referring to
FIG. 1, e.g., only interconnecting portions 151i, 171i, 172i
of the gate line 151, the data line 171, and the common
power supply line 172 may overlap with the transparent
area TA. The gate line 151, the data line 171, and the
common power line 172 may be formed so as to overlap
the transparent area TA as little as possible, i.e., to have
a smallest possible area overlapping the transparent ar-
ea TA.
[0038] Referring to FIG. 3, the organic light emitting
element 70 may include a pixel electrode 710, an organic
emission layer 720, and a common electrode 730. The
organic emission layer 720 may be formed on the pixel
electrode 710. The common electrode 730 may be
formed on the organic emission layer 720. The pixel elec-
trode 710 may be an anode (+) electrode, e.g., a hole
injection electrode. The common electrode 730 may be
a cathode (-), electrode, e.g., an electron injection elec-
trode. Embodiments are not limited thereto. For example,

in some embodiments, the pixel electrode 710 may be a
cathode electrode and the common electrode 730 may
be a cathode electrode according to a driving method of
the organic light emitting diode display 100. Holes and
electrons may be respectively injected from the pixel
electrode 710 and the common electrode 730 into the
organic emission layer 720. Excitons may be formed
when the injected holes and the injected electrons com-
bine. When the excitons fall from an excited state to a
ground state, the organic emission layer 720 may emit
light.
[0039] Referring to FIG. 2, in one embodiment, the pix-
el electrode 710 is coextensive with the entire pixel area
PA, i.e., the region covered by the pixel electrode 710 is
substantially and/or exactly the same as the pixel area
PA. In this embodiment, the pixel electrode 710 covers
all portions of the switching thin film transistor 10, the
driving thin film transistor 20 and the capacitor element
80, as well as those portions of the gate line 151, the
data line 171 and the common power supply line 172
which pass through the pixel area PA. In other words,
the transistors and capacitors (10, 20) relating to a pixel
lie wholly within the pixel area PA that corresponds to
that pixel. Discrete pixel areas therefore exist and the
transparent area TA between them only contains those
parts of the gate line 151, data line 171 and common
power supply line 172 that are required to interconnect
the pixel areas.
[0040] The switching thin film transistor 10 may include
a switching semiconductor layer 131, a switching gate
electrode 152, a switching source electrode 173, and a
switching drain electrode 174.
[0041] The driving thin film transistor 20 may include
a driving semiconductor layer 132, a driving gate elec-
trode 155, a driving source electrode 176, and a driving
drain electrode 177.
[0042] The capacitor element 80 may include a first
sustain electrode 158 and a second sustain electrode
178. As shown in FIG. 3, the first sustain electrode 158
and the second sustain electrode 178 may be disposed
with a gate insulating layer 140 interposed therebetween.
[0043] The switching thin film transistor 10 may be
used as a switching element to select a pixel to emit light.
The switching gate electrode 152 may be connected to
the gate line 151. The switching source electrode 173
may be connected to the data line 171. The switching
drain electrode 174 may be spaced apart from the switch-
ing source electrode 173 and connected to the first sus-
tain electrode 158.
[0044] For a selected pixel to emit light, the corre-
sponding driving thin film transistor 20 may apply driving
power to the corresponding pixel electrode 710 and may
thereby enable the organic emission layer 720 of the cor-
responding organic light emitting element 70 to emit light.
The driving gate electrode 155 may be connected to the
first sustain electrode 158. The driving source electrode
176 and the second sustain electrode 178 may be con-
nected to the common power supply line 172. The driving
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drain electrode 177 may be connected to the pixel elec-
trode 710 of the organic light emitting element 70 via a
contact hole 182.
[0045] By this structure, the switching thin film transis-
tor 10 may be operated by a gate voltage applied to the
gate line 151 and may serve to transfer a data voltage
applied to the data line 171 to the driving thin film tran-
sistor 20. A voltage corresponding to the difference be-
tween a common voltage applied to the driving thin film
transistor 20 from the common power supply line 172
and the data voltage transmitted from the switching thin
film transistor 10 may be stored in the capacitor element
80, and a current corresponding to the voltage stored in
the capacitor element 80 may flow to the organic light
emitting element 70 through the driving thin film transistor
20 and may thereby enable the organic light emitting el-
ement 70 emit light.
[0046] Hereinafter, a structure of the organic light emit-
ting diode display 100 will be described with reference
to FIG. 3. FIG. 3 illustrates a cross-sectional view of the
organic light emitting diode display 100, particularly fo-
cusing on the driving thin film transistor 20, the organic
light emitting element 70, and the capacitor element 80.
[0047] Hereinafter, a structure of a thin film transistor
will be described in detail with respect to the driving thin
film transistor 20. As for the switching thin film transistor
10, only differences from the driving thin film transistor
20 will be briefly described.
[0048] A substrate member 110 may include, e.g., a
transparent insulating substrate made of, e.g., glass,
quartz, ceramic, plastic, etc. The substrate member 110
may have a transmittance that is higher than or equal to
the total transmittance of various layers formed over the
substrate member 110. A buffer layer 120, the driving
semiconductor layer 132, a gate insulating layer 140, an
interlayer insulating layer 160, a planarization layer 180,
the organic emission layer 720, and various conducting
wires and electrodes (see below) may be formed over
the substrate member 110.
[0049] The buffer layer 120 may be formed over the
substrate member 110. The buffer layer 120 may function
to reduce and/or prevent penetration of impurities and to
planarize a surface. The buffer layer 120 may include,
e.g., various materials for carrying out this function. For
example, the buffer layer 120 may include a silicon nitride
(SiNx) film, a silicon oxide (SiO2) film, and/or a silicon
oxy-nitride film (SiOxNY). Embodiments are not limited
thereto. For example, in some embodiments, the buffer
layer 120 may not be employed, i.e., in some embodi-
ments the buffer layer 120 may be omitted depending on
a type and/or process conditions of the substrate member
110.
[0050] The driving semiconductor layer 132 may be
formed over the buffer layer 120. The driving semicon-
ductor layer 132 may include, e.g., a polysilicon film. The
driving semiconductor layer 132 may include a channel
region 135, which may be free of doped impurities, a
source region 136, and a drain region 137. The source

region 136 and the drain region 137 may be formed at
both sides of the channel region 135 by, e.g., p+ doping.
Ions to be doped may be, e.g., p-type impurities such as
boron (B), mainly B2H6. The impurities employed may
vary depending on the type of thin film transistor.
[0051] Although a thin film transistor of a PMOS struc-
ture using p-type impurities is used as the driving thin
film transistor 20 in the exemplary embodiment described
herein, embodiments are not limited thereto. In some em-
bodiments, e.g., the driving thin film transistor 20 may be
a thin film transistor having an NMOS structure, a CMOS
structure, etc.
[0052] Further, it should be understood that, e.g., al-
though the exemplary embodiment of the driving thin film
transistor 20 shown in FIG. 3 is described as a polycrys-
talline thin film transistor including a polycrystalline silicon
film, the switching thin film transistor 10 (see FIG. 2) may
be a polycrystalline thin film transistor or an amorphous
thin film transistor including an amorphous silicon film.
[0053] The gate insulation layer 140 may include, e.g.,
silicon nitride (SiNx) or silicon oxide (SiO2). The gate in-
sulation layer 140 may be formed over the driving sem-
iconductor layer 132. Gate wiring, including, e.g., the driv-
ing gate electrode 155, may be formed over the gate
insulating layer 140. More particularly, the gate wiring
may include, e.g., the driving gate electrode 155, the gate
line 151 (see FIG. 2), the first sustain electrode 158, etc.
The driving gate electrode 155 may be formed so as to
overlap with at least a part of the driving semiconductor
layer 132, and, more particularly, with the channel region
135.
[0054] The interlayer insulating layer 160 may be
formed on the gate insulating layer 140. The interlayer
insulating layer 160 may cover the driving gate electrode
155. The gate insulating layer 140 and the interlayer in-
sulating layer 160 may have via holes, e.g., common via
holes, that expose, e.g., the source region 136 and drain
region 137 of the driving semiconductor layer 132. The
interlayer insulating layer 160 and/or the gate insulating
layer 140 may include, e.g., silicon nitride (SiNx), silicon
oxide (SiO2), etc.
[0055] Data wiring, including, e.g., the driving source
electrode 176 and the driving drain electrode 177, may
be formed over the interlayer insulating layer 160. More
particularly, the data wiring may include, e.g., the driving
source electrode 176, the data line 171 (see FIG. 2), the
common power supply line 172, the second sustain elec-
trode 178, etc. The driving source electrode 176 and the
driving drain electrode 177 may be respectively connect-
ed, via respective via holes, to the source region 136 and
the drain region 137 of the driving semiconductor layer
132.
[0056] In some embodiments, the driving thin film tran-
sistor 20 including the driving semiconductor layer 132,
the driving gate electrode 155, the driving source elec-
trode 176, and the driving drain electrode 177 may be
formed in the exemplary manner described above. The
configuration of the driving thin film transistor 20 is not,
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however, limited to the aforementioned example, and
may be modified in a variety of well-known configurations
that can be easily implemented by those skilled in the art.
[0057] The planarization layer 180 may be formed on
the interlayer insulating layer 160, and may cover the
data wiring, e.g., the common power supply line 172, the
driving source electrode 176, the driving drain electrode
177 and/or the second sustain electrode 178. The
planarization layer 180 may function to cover stepped
portions and to planarize a surface in order to improve
the light emission efficiency of the organic light emitting
element 70. The planarization layer 180 may include the
contact hole 182 exposing part of the driving drain elec-
trode 177.
[0058] The planarization layer 180 may include, e.g.,
one or more of polyacrylate resin, epoxy resin, phenolic
resin, polyamide resin, polyimide resin, unsaturated pol-
yester resin, poly(phenylene ether) resin, poly(phe-
nylene sulfide) resin, and/or benzocyclobutene (BCB).
[0059] The pixel electrode 710 of the organic light emit-
ting element 70 may be formed over the planarization
layer 180. The pixel electrode 710 may be connected to
the driving drain electrode 177 via the contact hole 182
of the planarization layer 180.
[0060] In the pixel area PA, the driving gate electrode
155, the driving source electrode 176, the driving drain
electrode 177, the first sustain electrode 158, the second
sustain electrode 178, the gate line 151 (see FIG. 2), and
the common power line 172 may all be disposed under
the pixel electrode 710, e.g., between the pixel electrode
710 and the substrate member 110.
[0061] A pixel definition layer 190 may be formed on
the planarization layer 180. The pixel definition layer 190
may include an opening to expose the pixel electrode
710. That is, the pixel electrode 710 may be disposed
corresponding to the opening of the pixel definition layer
190. In some embodiments, the portion where the pixel
definition layer 190 is formed may be similar to portions
other than the portion where the pixel electrode 710 is
formed. That is, e.g., the area where the pixel definition
layer 190 is formed may be similar to and/or correspond
to the transparent area TA.
[0062] The pixel definition layer 190 may include, e.g.,
a resin, such as polyacrylate resin and polyimide resin,
or a silica-based inorganic material.
[0063] The organic emission layer 720 may be formed
over the pixel electrode 710. The common electrode 730
may be formed on the organic emission layer 720. In
some embodiments, the organic light emitting element
70, including the pixel electrode 710, the organic emis-
sion layer 720, and the common electrode 730 may be
formed in the exemplary manner described above.
[0064] The organic emission layer 720 may include,
e.g., a low molecular organic material or a high molecular
organic material. The organic emission layer 720 may
include a plurality of layers. For example, the organic
emission layer 720 may include a hole injection layer
(HIL), a hole transport layer (HTL), an emission layer, an

electron transport layer (ETL), and an electron injection
layer (EIL). In such embodiments, the hole injection layer
(HIL) may be disposed on the pixel electrode 710, which
is a positive electrode, and the hole transport layer (HTL),
the emission layer, the electron transport layer (ETL),
and the electron injection layer (EIL) may be sequentially
stacked on the hole injection layer (HIL).
[0065] In some embodiments, the organic light emit-
ting diode display 100 may be a front emission type. In
such embodiments, the organic emission layer 720 may
emit light in a direction of the common electrode 730 to
display an image.
[0066] The pixel electrode 710 may include a reflective
conducting material. The reflective conducting material
may include, e.g., lithium (Li), calcium (Ca), lithium fluo-
ride/calcium (LiF/Ca), lithium fluoride/aluminium (LiF/Al),
aluminium (Al), silver (Ag), magnesium (Mg), and/or gold
(Au). Embodiments are not, however, limited thereto. For
example, the pixel electrode 710 may include a plurality
of layers including a transparent conductive layer and a
reflective layer.
[0067] The common electrode 730 may include, e.g.,
a transparent conducting material or a semi-transparent
conducting material. The transparent conducting mate-
rial may include, e.g., indium tin oxide (ITO), indium zinc
oxide (IZO), zinc oxide (ZnO), and/or indium oxide
(In2O3). The semi-transparent conducting material may
include, e.g., a co-deposition material including at least
one of magnesium (Mg) and silver (Ag), or may be one
or more materials from among magnesium (Mg), silver
(Ag), calcium (Ca), lithium (Li), and/or aluminium (Al).
[0068] The buffer layer 120, the gate insulating layer
140, the interlayer insulating layer 160, the planarization
layer 180, and the pixel definition layer 190 may be
formed to be transparent. In embodiments, other than
respective portions of the gate line 151, the data line 171,
and the common power supply line 172, only transparent
components, e.g., the buffer layer 120, the gate insulating
layer 140, the interlayer insulating layer 160, the planari-
zation layer 180, and the pixel definition layer190, may
be disposed in the transparent area TA. Further, as dis-
cussed above, in embodiments, the gate line 151, the
data line 171, and the common power supply line 172
may be arranged to minimally overlap the transparent
area TA.
[0069] As illustrated above in FIG. 1, the pixel areas
PA and the transparent area TA may be formed such that
an area ratio of the transparent area TA to the total area
of the pixel areas PA and the transparent area TA is equal
to and/or within a range of about 20% to about 90%.
[0070] Embodiments of an organic light emitting diode
display, e.g., the organic light emitting display 100 of FIG.
1, may suppress scattering of transmitted light, and may
thereby achieve transparency resulting from the reduc-
tion and/or prevention of distortion as compared to com-
parable conventional displays.
[0071] Embodiments including one or more features
described above may enable a user to see an object or
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image located at an opposite side through a organic light
emitting diode display, e.g., display 100 described above,
with reduced and/or no distortion when the organic light
emitting diode display 100 is in an off state, and may see
an image emitted from the organic light emitting element
when the organic light emitting diode display, e.g., display
100 described above, is in an on state.
[0072] If an area ratio of the transparent area TA to a
total area of the pixel areas PA and the transparent area
TA is less than 20%, an amount of light that is capable
of being transmitted through the organic light emitting
diode display 100 is small. Thus, it may be difficult for a
user to see an object or image located at an opposite
side of an organic light emitting diode display, such that
the organic light emitting diode display may not be char-
acterized as transparent.
[0073] On the other hand, if the area ratio of the trans-
parent area TA to the total area of the pixel areas PA and
the transparent area TA is greater than 90%, a degree
of pixel integration of the organic light emitting diode dis-
play 100 may be too low to realize a stable image through
light emission of the organic light emitting element 70.
That is, the smaller the area of the pixel areas PA, it may
be necessary to increase the luminance of light emitted
from an organic light emitting element, e.g., the organic
light emitting element 70, in order to compensate for the
reduced pixel area PA, i.e., pixel area PA may be inverse-
ly proportional to luminance of light emitting elements of
the pixels. However, when an organic light emitting ele-
ment, e.g., the organic light emitting element 70, is op-
erated in a high luminance state, the lifespan thereof is
sharply shortened. Also, if the area ratio of the transpar-
ent area TA is increased to higher than 90% while main-
taining each pixel area PA at a proper size, the number
of pixel areas PA is reduced.
[0074] Exemplary embodiments have been disclosed
herein, and although specific terms are employed, they
are used and are to be interpreted in a generic and de-
scriptive sense only and not for purpose of limitation. Ac-
cordingly, it will be understood by those of ordinary skill
in the art that various changes in form and details may
be made without departing from the scope of the present
invention as set out in the following claims.

Claims

1. An organic light emitting diode display including a
transparent area and a plurality of pixel areas, the
pixel areas being spaced apart from each other and
the transparent area being interposed between the
pixel areas, the display comprising:

a substrate (110);
thin film transistors (10, 20) and capacitor ele-
ments (80) on the substrate in the pixel areas;
a gate line (151), a data line (171), and a com-
mon power supply line (172) overlapping with

the pixel areas and the transparent area, and
connected to the thin film transistors and/or the
capacitor elements; and
pixel electrodes (710) covering the thin film tran-
sistors, capacitor elements and the portions of
the gate line, the data line and the common pow-
er supply line that are in the pixel areas.

2. The organic light emitting diode display as claimed
in claim 1, wherein each of the pixel areas is the
same as respective regions covered by the pixel
electrodes.

3. The organic light emitting diode display as claimed
in claim 1 or 2, wherein an area ratio of the transpar-
ent area to a total area of the pixel areas and the
transparent area is in the range of about 20% to
about 90%.

4. The organic light emitting diode display as claimed
in any one of the preceding claims, wherein the pixel
electrode includes a reflective conducting material.

5. The organic light emitting diode display as claimed
in any one of the preceding claims, further compris-
ing:

an organic emission layer (720) and a common
electrode (730) that are sequentially disposed
on the pixel electrode (710),
wherein the organic emission layer is adapted
to emit towards the common electrode (730) to
display an image.

6. The organic light emitting diode display as claimed
in any one of the preceding claims, wherein the gate
line, the data line, and the common power supply
line on neighbouring ones of the pixels areas are
interconnected over the transparent area.

7. The organic light emitting diode display as claimed
in any one of the preceding claims, further compris-
ing:

an insulating layer, a planarization layer, and a
pixel definition layer on the substrate,
wherein the planarization layer and the pixel def-
inition layer include a transparent material.

8. The organic light emitting diode display as claimed
in any one of the preceding claims, wherein a trans-
mittance of the substrate is higher than and/or equal
to a total transmittance of layers formed on the sub-
strate.

9. The organic light emitting diode display as claimed
in any one of the preceding claim 10, wherein the
substrate includes glass, quartz, ceramic and/or
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plastic.

10. The organic light emitting diode display as claimed
in any one of the preceding claims, wherein other
than the interconnecting portions of the gate line, the
data line, and the common power supply line, only
transparent layers and/or elements are arranged on
portions of the substrate overlapping with the trans-
parent area of the display.

11. The organic light emitting diode display as claimed
in any one of the preceding claims, wherein the pixel
electrodes are arranged in a matrix pattern including
rows extending along a first direction and columns
extending along a second direction, the first direction
crossing the second direction.

12. The organic light emitting diode display as claimed
in 11, wherein the gate line extends along the first
direction and the interconnecting portions of the gate
line extend between facing sides of neighbouring
ones of the pixel electrodes arranged in one of the
rows.

13. The organic light emitting diode display as claimed
in claim 11 or 12, wherein the data line and the com-
mon power supply line extend along the second di-
rection and the interconnecting portions of the data
line and the common power supply line extend be-
tween facing sides of neighbouring ones of the pixel
electrodes arranged in one of the columns.

14. The organic light emitting diode display as claimed
in any one of the preceding claims, wherein the spac-
ing between adjacent pixel areas is arranged to be
sufficiently large to prevent substantial scattering of
light passing through the display.
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