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Description

[0001] The present invention relates to organic light
emitting display devices.
[0002] Organic light emitting display devices generally
have wide viewing angles, high contrast ratios, short re-
sponse times, and reduced power consumption, and thus
may be used across a variety of applications, such as
personal portable devices (e.g., MP3 players and mobile
phones), or large-screen displays (e.g., television sets).
[0003] An organic light emitting display device has self-
emitting characteristics, and weight and thickness of the
organic light emitting display device can be reduced since
the organic light emitting display device does not require
an additional light source, unlike a liquid crystal display
(LCD) device.
[0004] Also, an organic light emitting display device
can be manufactured as a transparent display device by
including transparent thin-film transistors (TFTs) and
transparent organic light emitting diodes.
[0005] In a transparent display device, when the device
is in an off-state, an image of an object or an image po-
sitioned at a side of the device opposite to a user is trans-
mitted to the user through not only patterns of organic
light emitting diodes, TFTs and various wires but also
through spaces between the patterns. However, the pat-
terns of organic light emitting diodes, TFTs, and wires do
not have a high transmissivity, and the spaces between
the patterns are not very wide. Thus, the transmissivity
of the entire transparent display device is typically not
great.
Therefore, a distorted image may be transmitted to the
user due to the patterns of organic light emitting diodes,
TFTs, and wires. The reason for this is because gaps
between the patterns are typically merely a few hundred
nanometers, that is, almost equal to the wavelengths of
visible light, thus causing light to scatter as it passes
through the patterns.
[0006] An organic light emitting display device may be
produced to be a dual-sided light emitting display device,
compared to an LCD device. However, in the existing
dual-sided light emitting display device, the same image
is displayed on both surfaces thereof. Thus, the left and
right sides of the image displayed on one of the surfaces
are reversed relative to those of the image displayed on
the other surface.
[0007] In addition, a dual-sided light emitting display
device may be manufactured by separately manufactur-
ing two organic light emitting display devices and binding
them together. However, in this case, the dual-sided light
emitting display device cannot be embodied as a trans-
parent display device.
[0008] US 2011/148944 A1 relates to a display device
including a light emitting functional layer disposed be-
tween a first and second substrates.
[0009] US 2009/051285 A1 relates to an organic elec-
troluminescence display device.
[0010] According to an aspect of the current invention,

there is provided an organic light emitting display accord-
ing to claim 1.
[0011] According to an aspect of embodiments of the
present invention, in an organic light emitting display de-
vice, transparent transmissive areas are formed by im-
proving the transmissivity of the transmissive areas, and
dual emission occurs.
[0012] According to another aspect of embodiments of
the present invention, a transparent organic light emitting
display device prevents or reduces distortion of an image
transmitted therethrough by preventing or substantially
preventing light from scattering during image display.
[0013] According to an embodiment of the present in-
vention, an organic light emitting display device includes:
a first emission area including a first organic light emitting
diode; a second emission area arranged adjacent to the
first emission area and not overlapping with the first emis-
sion area, the second emission area including a second
organic light emitting diode; a pixel circuit unit electrically
connected to the first organic light emitting diode and the
second organic light emitting diode; and a transmissive
area adjacent to the first and second emission areas and
not overlapping with the first and second emission areas,
the transmissive area configured to transmit external light
therethrough.
[0014] The pixel circuit units are arranged to overlap
with the first emission area and not to overlap with the
second emission area. The first organic light emitting di-
ode includes a first pixel electrode configured to reflect
light.
[0015] The second organic light emitting diode in-
cludes a second pixel electrode configured to transmit
light therethrough.
[0016] The pixel circuit units individually drive the first
organic light emitting diode and the second organic light
emitting diode.
[0017] The pixel circuit unit may include a first light
emitting thin film transistor (TFT) electrically connected
to the first organic light emitting diode; and a second light
emitting TFT electrically connected to the second organic
light emitting diode.
[0018] The organic light emitting display device may
further include a data line, a scan line, and a power supply
source line for supplying a data signal, a scan signal, and
power to the pixel circuit unit, respectively. The pixel cir-
cuit unit may include a first TFT, a second TFT, and a
capacitor. In the first TFT, a gate electrode may be elec-
trically connected to the scan line, a first electrode may
be electrically connected to the data line, and a second
electrode may be electrically connected to a gate elec-
trode of the second TFT and the capacitor. In the second
TFT, a first electrode may be electrically connected to
the power supply source line and the capacitor, and a
second electrode may be electrically connected to the
first and second light emitting TFTs.
[0019] In the first light emitting TFT, a first electrode
may be electrically connected to the second TFT, and a
second electrode may be electrically connected to the
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first organic light emitting diode. In the second light emit-
ting TFT, a first electrode may be electrically connected
to the second TFT, and a second electrode may be elec-
trically connected to the second organic light emitting di-
ode.
[0020] The first organic light emitting diode and the
second organic light emitting diode may emit a same
color of light.
[0021] The organic light emitting display device further
includes a plurality of transparent windows arranged in
the transmissive areas.
[0022] The organic light emitting display device in-
cludes: a substrate; a plurality of pixels formed on the
substrate, each of the plurality of pixels including a first
emission area, a second emission area, a transmissive
area configured to transmit external light therethrough,
and a pixel circuit unit; a plurality of first pixel electrodes,
each being arranged in the first emission area of one of
the plurality of pixels and electrically connected to the
pixel circuit unit of the one of the plurality of pixels, each
of the plurality of first pixel electrodes including a trans-
parent conductive film and a reflective layer; a plurality
of second pixel electrodes, each being arranged in the
second emission area of a respective one of the plurality
of pixels, electrically connected to the pixel circuit unit of
the respective one of the plurality of pixels, and arranged
apart from the plurality of first pixel electrodes, each of
the plurality of second pixel electrodes including a trans-
parent conductive film or a semi-transmissive layer; a
first opposing electrode facing the plurality of first pixel
electrodes; a second opposing electrode facing the plu-
rality of second pixel electrodes; a first organic layer be-
tween the plurality of first pixel electrodes and the first
opposing electrode, the first organic layer including a first
emission layer; and a second organic layer between the
plurality of second pixel electrodes and the second op-
posing electrode, the second organic layer including a
second emission layer.
[0023] The first and second opposing electrodes may
be electrically connected to each other.
[0024] The first opposing electrode may be configured
to transmit light therethrough.
[0025] The first opposing electrode and the second op-
posing electrode may each include at least one metal
selected from the group consisting of silver (Ag), mag-
nesium (Mg), aluminum (Al), platinum (Pt), palladium
(Pd), gold (Au), nickel (Ni), neodymium (Nd), iridium (Ir),
chromium (Cr), lithium (Li), calcium (Ca), and ytterbium
(Yb).
[0026] Each of the pixel circuit units is arranged to over-
lap with one of the plurality of first pixel electrodes and
not to overlap with any of the plurality of second pixel
electrodes.
[0027] Each of the pixel circuit units may include a first
light emitting thin film transistor (TFT) electrically con-
nected to one of the plurality of first pixel electrodes; and
a second light emitting TFT electrically connected to one
of the plurality of second pixel electrodes.

[0028] The organic light emitting display device may
further include a data line, a scan line, and a power supply
source line for supplying a data signal, a scan signal, and
power to the pixel circuit unit, respectively. The pixel cir-
cuit unit may include a first TFT, a second TFT, and a
capacitor. In the first TFT, a gate electrode may be elec-
trically connected to the scan line, a first electrode may
be electrically connected to the data line, and a second
electrode may be electrically connected to a gate elec-
trode of the second TFT and the capacitor. In the second
TFT, a first electrode may be electrically connected to
the power supply source line and the capacitor, and a
second electrode may be electrically connected to the
first and second light emitting TFTs.
[0029] In the first light emitting TFT, a first electrode
may be electrically connected to the second TFT and a
second electrode may be electrically connected to a first
organic light emitting diode of a pixel of the plurality of
pixels, and, in the second light emitting TFT, a first elec-
trode may be electrically connected to the second TFT
and a second electrode may be electrically connected to
a second organic light emitting diode of the pixel of the
plurality of pixels.
[0030] Each of the pixel circuit units includes a first
pixel circuit unit electrically connected to one of the plu-
rality of first pixel electrodes; and a second pixel circuit
unit electrically connected to one of the plurality of second
pixel electrodes, and being operated independently with
the first pixel circuit unit.
[0031] The first pixel circuit unit and the second pixel
circuit unit are arranged to overlap with the first emission
area and not to overlap with the second emission area.
[0032] The transmissive areas of at least two adjacent
pixels from among the plurality of pixels may be integrally
formed.
[0033] The organic light emitting display device further
includes a plurality of transparent windows arranged in
the transmissive areas.
[0034] The transparent windows of at least two adja-
cent pixels from among the plurality of pixels may be
integrally formed.
[0035] The second opposing electrode includes a re-
flective metal film, and the reflective metal film may in-
clude a plurality of apertures, each corresponding to one
of the first emission areas and one of the plurality of the
transparent windows.
[0036] According to an aspect of embodiments of the
present invention, a transparent organic light emitting dis-
play device may be manufactured by improving the trans-
missivity of external light and to allow dual emission to
occur in the transparent organic light emitting display de-
vice.
[0037] According to another aspect of embodiments of
the present invention, a transparent organic light emitting
display device is capable of preventing or reducing dis-
tortion of an image transmitted therethrough by eliminat-
ing or substantially eliminating light-scattering during im-
age display.
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[0038] The above and other features and aspects of
the present invention will become more apparent by de-
scribing in further detail some exemplary embodiments
thereof with reference to the attached drawings, in which:

FIG. 1 is a cross-sectional view of an organic light
emitting display device according to an embodiment
of the present invention;
FIG. 2 is a cross-sectional view of an organic light
emitting display device according to another embod-
iment of the present invention;
FIG. 3 is a schematic plan view of an organic emis-
sion unit not falling under the invention;
FIG. 4 is a circuit diagram of a pixel circuit unit of the
organic emission unit of FIG. 3,
FIG. 5 is a schematic plan view of an organic emis-
sion unit according to an embodiment of the present
invention;
FIG. 6 is a schematic plan view of an organic emis-
sion unit not falling under the invention;
FIG. 7 is a cross-sectional view of the organic emis-
sion unit of FIG. 3, according to an embodiment of
the present invention;
FIG. 8A is a schematic cross-sectional view of a first
organic light emitting diode in a first emission area
of the organic emission unit of FIG. 7, according to
an embodiment of the present invention;
FIG. 8B is a schematic cross-sectional view of a sec-
ond organic light emitting diode in a second emission
area of the organic emission unit of FIG. 7, according
to an embodiment of the present invention;
FIG. 8C is a schematic cross-sectional view of a sec-
ond organic light emitting diode in a second emission
area of an organic emission unit, according to an-
other embodiment of the present invention;
FIG. 8D is a schematic cross-sectional view of a sec-
ond organic light emitting diode in a second emission
area of an organic emission unit, according to an-
other embodiment of the present invention;
FIG. 8E is a schematic cross-sectional view of a sec-
ond organic light emitting diode in a second emission
area of an organic emission unit, according to an-
other embodiment of the present invention;
FIG. 9 is a cross-sectional view of an organic emis-
sion unit according to another embodiment of the
present invention; and
FIG. 10 is a cross-sectional view of an organic emis-
sion unit according to another embodiment of the
present invention.

[0039] FIG. 1 is a cross-sectional view of an organic
light emitting display device 2 according to an embodi-
ment of the present invention. Referring to FIG. 1, the
organic light emitting display device 2 includes an organic
emission unit 21 formed on a first surface 11 of a sub-
strate 1, and a sealing substrate 23 for sealing the organic
emission unit 21.
[0040] The sealing substrate 23 may be formed of a

transparent material to display an image generated by
the organic emission unit 21, and to prevent or substan-
tially prevent external air and moisture from penetrating
into the organic emission unit 21.
[0041] A space 25 between the substrate 1 and the
sealing substrate 23 is sealed by coupling edges of the
substrate 1 and the sealing substrate 23 with sealing ma-
terials 24. The space 25 may be filled with an absorbent
or a filler, as will be described later.
[0042] As illustrated in FIG. 2, in an organic light emit-
ting display device 2’ according to another embodiment
of the present invention, a thin sealing film 26 instead of
the sealing substrate 23 may be formed on the organic
emission unit 21 to protect the organic emission unit 21
from external air and moisture. In one embodiment, the
thin sealing film 26 may have a structure in which a film
formed of an inorganic material (e.g., a silicon oxide or
a silicon nitride), and a film formed of an organic material
(e.g., epoxy or polyimide) are alternately stacked, but the
present invention is not limited thereto. That is, in other
embodiments, the thin sealing film 26 may include any
thin film type sealing structure.
[0043] FIG. 3 is a schematic plan view of an example
of the organic emission unit 21 of FIG. 1 or FIG. 2, ac-
cording to an example not falling under the scope of the
invention. Referring to FIG. 3, a red pixel Pr, a green pixel
Pg, and a blue pixel Pb are arranged to be adjacent to
one another in the organic emission unit 21.
[0044] Each of the red pixel Pr, the green pixel Pg, and
the blue pixel Pb includes a first emission area PA1, a
second emission area PA2, and a transmissive area TA.
[0045] In one embodiment, in each of the red pixel Pr,
the green pixel Pg, and the blue pixel Pb, the first emis-
sion area PA1, the second emission area PA2, and the
transmissive area TA are sequentially arranged to be ad-
jacent to each other, as illustrated in FIG. 3, but the
present invention is not limited thereto. For example, in
another embodiment, the transmissive area TA may be
disposed above or between the first and second emission
areas PA1 and PA2.
[0046] Referring to FIG. 3, each of the first emission
areas PA1 includes a pixel circuit unit PC. Although not
shown in FIG. 3, various wires connected to the pixel
circuit unit PC may be disposed to pass through the first
emission area PA1 or near the first emission area PA1.
[0047] FIG. 4 is a circuit diagram of the pixel circuit unit
PC of FIG. 3, according to an example not falling under
the scope of the invention. Referring to FIG. 4, conductive
lines (e.g., a scan line S, a data line D, and a Vdd line V
which is a power supply voltage line) are electrically con-
nected to the pixel circuit unit PC. Although not shown,
various other conductive lines may further be connected
to the pixel circuit unit PC according to a structure of the
pixel circuit unit PC.
[0048] The pixel circuit unit PC, in one embodiment,
includes a first thin-film transistor (TFT) T1 connected to
the scan line S and the data line D, a second TFT T2
connected to the first TFT T1 and the Vdd line V, and a
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capacitor Cst connected to the first and second TFTs T1
and T2.
[0049] In the first TFT T1, a gate electrode is connected
to the scan line S to receive a scan signal, a first electrode
is connected to the data line D, and a second electrode
is connected to the capacitor Cst, and a gate electrode
of the second TFT T2.
[0050] In the second TFT T2, a first electrode is con-
nected to the Vdd line V and the capacitor Cst, and a
second electrode is connected to first electrodes of a first
light emitting TFT T3 and a second light emitting TFT T4.
[0051] In one embodiment, the first TFT T1 may act as
a switching transistor, and the second TFT T2 may act
as a driving transistor.
[0052] In one embodiment, a second electrode of the
first light emitting TFT T3 is electrically connected to a
first organic light emitting diode E1, and a second elec-
trode of the second light emitting TFT T4 is electrically
connected to a second organic light emitting diode E2.
Thus, referring to FIGS. 3 and 4, the second electrode
of the first light emitting TFT T3 and the second electrode
of the second light emitting TFT T4 are electrically con-
nected to a first pixel electrode 221 and a second pixel
electrode 222 of the organic emission unit 21, respec-
tively.
[0053] Gate electrodes of the first light emitting TFT
T3 and the second light emitting TFT T4 are electrically
connected to additional emission signal lines (not
shown),_respectively.
[0054] In one embodiment, the TFTs T1 to T4 are P-
type transistors, and, in another embodiment, at least
one of the TFTs T1 to T4 may be an N-type transistor.
Four TFTs and one capacitor are included in the pixel
circuit unit PC according to one embodiment, and, in an-
other embodiment, a combination of at least two TFTs
and at least one capacitor may further be used according
to a structure of the pixel circuit unit PC.
[0055] According to the present invention, the pixel cir-
cuit unit PC is disposed to overlap with or be contained
within the first emission area PA1 and not to overlap with
the second emission area PA2.
[0056] As will be described below, top emission of each
subpixel occurs in each of the first emission areas PA1.
Since the pixel circuit unit PC is disposed in each of the
first emission areas PA1 where top emission occurs, and
a conductive pattern of the pixel circuit unit PC, which is
an important factor that can degrade transmissivity, is
not disposed in the transmissive area TA, the transmis-
sion of the transmissive area TA is greatly improved.
[0057] In other words, the pixel circuit unit PC overlaps
with the first pixel electrode 221 to be hidden by the first
pixel electrode 221, but does not overlap with the second
pixel electrode 222.
[0058] In one embodiment, at least one of the conduc-
tive lines including the scan line S, the data line D, and
the Vdd line V may be disposed to cross the first pixel
electrode 221. Since transmissivity is decreased less by
the conductive lines than by the pixel circuit unit PC, ac-

cording to one embodiment, all of the conductive lines
may be arranged adjacent to the first pixel electrode 221.
The first pixel electrode 221 may include a reflective layer
formed of conductive metal that reflects light, as de-
scribed later herein, and the pixel circuit unit PC hidden
by the first pixel electrode 221 may be screened by the
first pixel electrode 221.
[0059] In each of the second emission areas PA2, bot-
tom emission of each subpixel occurs. Since the pixel
circuit unit PC is not disposed in each of the second emis-
sion areas PA2 where bottom emission occurs, the effi-
ciency of bottom emission is not degraded.
[0060] According to the above-described structure of
the pixel circuit unit PC, image information received via
the data line D is displayed on the first organic light emit-
ting diode E1 when the first light emitting TFT T3 is "off,"
and is displayed on the second organic light emitting di-
ode E2 when the second light emitting TFT T4 is "off."
Thus, different images may be displayed on the first or-
ganic light emitting diode E1 and the second organic light
emitting diode E2. Accordingly, dual emission may be
performed based on time-division driving in such a man-
ner that the left and right sides of an image displayed on
a surface on which top emission occurs without being
reversed relative to those of an image displayed on a
surface on which bottom emission occurs. However, if
the same switching signal is supplied to the first light emit-
ting TFT T3 and the second light emitting TFT T4 to which
the same data signal is input, then the left and right sides
of an image displayed on a front surface are reversed
relative to those of an image displayed on a bottom sur-
face. As described above, it is possible to display an im-
age on the first organic light emitting diode E1 and the
second organic light emitting diode E2 that share the ba-
sic structure of the pixel circuit unit PC, in various man-
ners.
[0061] Referring to FIG. 5, according to the present
invention, the pixel circuit unit PC includes a first pixel
circuit unit PC1 being electrically connected to the first
pixel electrode 221, and a second pixel circuit unit PC2
being electrically connected to the second pixel electrode
222. The first pixel circuit unit PC1 and the second pixel
circuit unit PC2 are individually operated. The first pixel
circuit unit PC1 and the second pixel circuit unit PC2 may
have a structure of a general pixel circuit unit.
[0062] Referring to FIG. 3 or FIG. 5, a plurality of sep-
arate transmissive areas TA may be formed to corre-
spond to a red pixel Pr, a green pixel Pg, and a blue pixel
Pb, respectively, but the present invention is not limited
thereto. For example, referring to FIG. 6, a single trans-
missive area TA may be formed to correspond to all of
the red pixel Pr, the green pixel Pg, and the blue pixel
Pb. In this case, the area of the single transmissive area
TA is greater than the sum of the areas of the separate
transmissive areas TA of the previously described em-
bodiments, thereby increasing the transmissivity of ex-
ternal light.
[0063] FIG. 7 is a cross-sectional view of a pixel of the
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organic emission unit 21, according to an embodiment
of the present invention. In the organic emission unit 21,
according to an embodiment of the present invention, a
buffer film 211 is formed on the first surface 11 of the
substrate 1, and the first light emitting TFT T3 and the
second light emitting TFT T4 are formed on the buffer
film 211. Although FIG. 7 illustrates only the first light
emitting TFT T3 and the second light emitting TFT T4 for
reasons of clarity, all the elements of the pixel circuit unit
PC illustrated in FIG. 4 may be formed on the buffer film
211.
[0064] In one embodiment, a first semiconductor active
layer 212a and a second semiconductor active layer
212b are formed on the buffer film 211.
[0065] The buffer film 211 prevents or substantially
prevents impurity elements from penetrating into the or-
ganic emission unit 21 and planarizes a surface of the
organic emission unit 21. The buffer film 211 may be
formed of any of various materials to perform the func-
tions described above. For example, the buffer film 211
may be formed of an inorganic material (e.g., a silicon
oxide, a silicon nitride, a silicon oxynitride, an aluminum
oxide, an aluminum nitride, a titanium oxide, or a titanium
nitride), an organic material (e.g., polyimide, polyester,
or acryl), or a stack of these materials. In another em-
bodiment, the buffer film 211 may be omitted.
[0066] The first and second semiconductor active lay-
ers 212a and 212b, in one embodiment, may be formed
of polycrystal silicon, but are not limited thereto, and, in
another embodiment, for example, may be formed of an
oxide semiconductor. For example, the first and second
semiconductor active layers 212a and 212b may be G-
I-Z-0 layers [(In2O3)a(Ga2O3)b(ZnO)c layer], wherein a,
b, and c are integers that respectively satisfy a≥0, b≥0,
and c>0.
[0067] In one embodiment, a gate insulating film 213
covering the first and second semiconductor active layers
212a and 212b is formed on the buffer film 211, and first
and second gate electrodes 214a and 214b are formed
on the gate insulating film 213.
[0068] In one embodiment, an interlayer insulating film
215 is formed on the gate insulating film 213 to cover the
first and second gate electrodes 214a and 214b. A first
source electrode 216a and a first drain electrode 217a,
and a second source electrode 216b and a second drain
electrode 217b are formed on the interlayer insulating
film 215 to be connected to the first semiconductor active
layer 212a and the second semiconductor active layer
212b through contact holes, respectively.
[0069] The scan line S, in one embodiment, may be
concurrently or simultaneously formed with the first and
second gate electrodes 214a and 214b. The data line D
and the Vdd line V, in one embodiment, may be concur-
rently or simultaneously formed with the first source elec-
trode 216a and the second source electrode 216b.
[0070] However, the structures of the first and second
light emitting TFTs TR3 and TR4 are not limited thereto,
and any of various types of TFT structures may be em-

ployed.
[0071] In one embodiment, a passivation film 218 is
formed to cover the first and second light emitting TFTs
T3 and T4. The passivation film 218 may be a single layer
or multiple layers of insulating film. The passivation film
218 may be formed of an inorganic material and/or an
organic material.
[0072] Referring to FIG. 7, the first pixel electrode 221
covering the first and second light emitting TFTs T3 and
T4 may be formed on the passivation film 218. The first
pixel electrode 221 is connected to the first drain elec-
trode 217a of the first light emitting TFT T3 through a via
hole formed in the passivation film 218.
[0073] The second pixel electrode 222, in one embod-
iment, is formed on the passivation film 218 adjacent to
the first pixel electrode 221. The first pixel electrode 221
and the second pixel electrode 222 are separated from
each other. The second pixel electrode 222 is connected
to the second drain electrode 217b of the second light
emitting TFT T4 through a via hole formed in the passi-
vation film 218.
[0074] In one embodiment, a pixel defining film 219
covering edges of the first pixel electrode 221 and the
second pixel electrode 222 is formed on the passivation
film 218.
[0075] A first organic layer 223 is formed on the first
pixel electrode 221, and a first opposing electrode 224
is formed to cover the first organic layer 223.
[0076] A second organic layer 223’ is formed on the
second pixel electrode 222, and a second opposing elec-
trode 225 is formed to cover the second organic layer
223’.
[0077] The first opposing electrode 224 and the second
opposing electrode 225 may be electrically connected to
each other, as illustrated in FIG. 7.
[0078] The same material may be used to form the first
organic layer 223 and the second organic layer 223’. The
first organic layer 223 and the second organic layer 223’
may each be a low-molecular weight organic layer or a
polymer organic layer having a high molecular weight. In
one embodiment, the first organic layer 223 and the sec-
ond organic layer 223’ are each a low-molecular weight
organic film, and may be formed by stacking a hole in-
jection layer (HIL), a hole transport layer (HTL), an emis-
sion layer (EML), an electron transport layer (ETL), and
an electron injection layer (EIL) in a single structure or a
composite structure, and may be formed of any of various
materials, such as copper phthalocyanine (CuPc), N,N’-
Di(naphthalene-1-yl)-N,N’-diphenyl-benzidine (NPB), or
tris-8-hydroxyquinoline aluminum (Alq3). The low-mo-
lecular weight organic layer may be formed by vacuum
deposition. In this regard, the EML may be individually
formed for each pixel, and the HIL, the HTL, the ETL,
and the EIL may be common layers that are used in the
pixels.
[0079] The first pixel electrode 221 and the second pix-
el electrode 222 may function as anode electrodes, and
the first opposing electrode 224 and the second opposing
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electrode 225 may function as cathode electrodes, or
vice versa.
[0080] In one embodiment, the first pixel electrode 221
may have a size corresponding to that of the first emission
area PA1 of each pixel, and the second pixel electrode
222 may have a size corresponding to that of the second
emission area PA2 of each pixel.
[0081] A common voltage may be applied to the first
and second opposing electrodes 224 and 225 of all of
the pixels of the organic emission layer 21.
[0082] The passivation film 218, the gate insulating film
213, the interlayer insulating film 215, and the pixel de-
fining film 219 may be formed as transparent insulating
films, but the present invention is not limited thereto. In
one embodiment, the substrate 1 may have a transmis-
sivity less than or equal to a total transmissivity of the
transparent insulating films.
[0083] FIG. 8A is a schematic cross-sectional view of
a first organic light emitting diode in the first emission
area PA1 of FIG. 7, according to an embodiment of the
present invention. FIG. 8B is a schematic cross-sectional
view of a second organic light emitting diode in the sec-
ond emission area PA2 of FIG. 7, according to an em-
bodiment of the present invention.
[0084] According to an embodiment of the present in-
vention, the first pixel electrode 221 may be an electrode
including a reflective layer, and the first opposing elec-
trode 224 may be a semi-transparent and semi-reflective
electrode. Accordingly, the first emission area PA1 may
be a top emission type area in which an image is dis-
played toward the first opposing electrode 224.
[0085] In one embodiment, the first pixel electrode 221
is a reflective electrode, and the pixel circuit unit PC dis-
posed under the first pixel electrode 221 is covered by
the first pixel electrode 221. Thus, referring to FIG. 7,
patterns of the first light emitting TFT T3 and the second
light emitting TFT T4 under the first pixel electrode 221
are not visible at an outer side above the first opposing
electrode 224.
[0086] As the first pixel electrode 221 is a reflective
electrode, light is emitted only toward a user, thereby
preventing or reducing optical loss in a direction opposite
to the user.
[0087] In one embodiment, the second pixel electrode
222 is a transparent electrode, and the second opposing
electrode 225 is a reflective electrode. In this case, the
second emission area PA2 is a bottom emission type
area in which an image is displayed toward the second
pixel electrode 222.
[0088] The first pixel electrode 221, in one embodi-
ment, may be a stacked structure of a first transparent
conductive film 221a, a reflective layer 221b, and a sec-
ond transparent conductive film 221c. The first transpar-
ent conductive film 221a and the second transparent con-
ductive film 221c may each include an oxide having a
high work function, such as ITO, IZO, ZnO, or In2O3. The
reflective layer 221b may be formed of a metal having a
low work function, such as silver (Ag), magnesium (Mg),

aluminum (Al), platinum (Pt), palladium (Pd), gold (Au),
nickel (Ni), neodymium (Nd), iridium (Ir), chromium (Cr),
lithium (Li), calcium (Ca), ytterbium (Yb), or an alloy there-
of, as described above.
[0089] The first organic layer 223, in one embodiment,
is a stacked structure of a first functional layer 223a, a
first emission layer 223b, and a second functional layer
223c formed on the first pixel electrode 221. The first
opposing electrode 224 is formed on the first organic lay-
er 223.
[0090] The first functional layer 223a may include an
HIL and a HTL, and the second functional layer 223c may
include an EIL and an ETL.
[0091] The first opposing electrode 224 may be formed
of a metal having a low work function, such as silver (Ag),
magnesium (Mg), aluminum (Al), platinum (Pt), palladi-
um (Pd), gold (Au), nickel (Ni), neodymium (Nd), iridium
(Ir), chromium (Cr), lithium (Li), calcium (Ca), ytterbium
(Yb), or an alloy thereof. The first opposing electrode 224
may be a thin film having a high transmissivity, and may
be formed having a thickness of about 100 to 300 Å.
[0092] A distance between a surface of the reflective
layer 221b and the first opposing electrode 224 may be
adjusted to cause optical resonance to occur, based on
a wavelength of light emitted from the first emission layer
223b. The distance may be different for red, green, and
blue pixels. For optical resonance, the distance may be
adjusted by further forming an auxiliary layer on the first
functional layer 223a and/or the second functional layer
223c to a thickness according to the color of a pixel.
[0093] The first emission area PA1 having the above-
described structure is a top emission type area in which
an image is displayed toward the opposing electrode 224,
and light extraction efficiency may be increased or max-
imized by adjusting the distance between a surface of
the reflective layer 221b and the first opposing electrode
224.
[0094] As described above, the second pixel electrode
222 is formed of a transparent conductive material having
a low reflectivity. Thus, the second pixel electrode 222
may be formed concurrently or simultaneously with at
least one of the first transparent conductive film 221a and
the second transparent conductive film 221c included in
the first pixel electrode 221. However, the present inven-
tion is not limited thereto, and a second pixel electrode
222’ according to another embodiment of the present in-
vention may be a stacked structure of a first transparent
conductive film 222a, a reflective layer 222b, and a sec-
ond transparent conductive film 222c, as shown in FIG.
8C. The first transparent conductive film 222a and the
second transparent conductive film 222c may include an
oxide having a high work function, such as ITO, IZO,
ZnO, or In2O3. The reflective layer 222b may have a semi-
transparent characteristic by being formed of a thin film
metal, such as silver (Ag), magnesium (Mg), aluminum
(Al), platinum (Pt), palladium (Pd), gold (Au), nickel (Ni),
neodymium (Nd), iridium (Ir), chromium (Cr), lithium (Li),
calcium (Ca), ytterbium (Yb), or an alloy thereof. In one
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embodiment, the first transparent conductive film 222a,
the reflective layer 222b, and the second transparent
conductive film 222c of the second pixel electrode 222’
may be formed concurrently or simultaneously with the
first transparent conductive film 221a, the reflective layer
221b, and the second transparent conductive film 221c
of the first pixel electrode 221, respectively.
[0095] The second organic layer 223’, in one embod-
iment, is a stacked structure including a third functional
layer 223a’, a second emission layer 223b’, and a fourth
functional layer 223c’ formed on the second pixel elec-
trode 222. The second opposing electrode 225 is formed
on the second organic layer 223’. The third functional
layer 223a’ and the fourth functional layer 223c’ may ex-
tend from the first functional layer 223a and the second
functional layer 223c, respectively. In an embodiment
where the second emission layer 223b’ has the same
color as that of the first emission layer 223b, the second
emission layer 223b’ may extend from the first emission
layer 223b.
[0096] In one embodiment, the second emission area
PA2 is a bottom emission type area in which an image
is displayed toward the second pixel electrode 222, and
the second opposing electrode 225 may include a semi-
transmissive film 225a and a metal film 225b. The semi-
transmissive film 225a may be formed of a material used
to form the first opposing electrode 224, and may extend
from the first opposing electrode 224. The metal film 225b
may be stacked on the semi-transmissive film 225a and
may function as a reflective layer. The metal film 225b
may be formed of a metal having a low work function,
such as silver (Ag), magnesium (Mg), aluminum (Al), plat-
inum (Pt), palladium (Pd), gold (Au), nickel (Ni), neodym-
ium (Nd), iridium (Ir), chromium (Cr), lithium (Li), calcium
(Ca), ytterbium (Yb), or an alloy thereof. The metal film
225b, in one embodiment, may be formed to be thicker
than the semi-transmissive film 225a so as to increase
the reflectivity of light emitted from the second organic
layer 223’ and reduce a voltage drop in the second op-
posing electrode 225. With reference to FIG. 8D, in a
second opposing electrode 225’ according to another
embodiment of the present invention, the metal film 225b
may be formed before the semi-transmissive film 225a
is formed. In this case, the second opposing electrode
225’ has a structure in which the metal film 225b and the
semi-transmissive film 225a are sequentially stacked.
[0097] In one embodiment, the semi-transmissive film
225a of the second opposing electrode 225 may be in-
tegrally formed with the first opposing electrode 224.
[0098] However, the present invention is not limited
thereto, and a second opposing electrode
225" according to another embodiment of the present in-
vention may include only the metal film 225b if needed,
as illustrated in FIG. 8E.
[0099] Similarly, the above various embodiments of
the structure of the second opposing electrode 225’ and
225" may also be applied with the structure of the second
pixel electrode 222’ illustrated in FIG. 8C.

[0100] Although FIG. 7 illustrates that the second op-
posing electrode 225 is a stacked structure of the semi-
transmissive film 225a and the metal film 225b as illus-
trated in FIG. 8B, the present invention is not limited
thereto, and, in other embodiments, the second emission
area PA2 shown in FIG. 7 may include the second op-
posing electrode 225’ that is a stacked structure of the
metal film 225b and the semi-transmissive film 225a, as
illustrated in FIG. 8D, or may include the second opposing
electrode 225" that is only the metal film 225b, as illus-
trated in FIG. 8E.
[0101] The metal film 225b, in one embodiment, may
be formed not to extend at least to the transmissive area
TA, as illustrated in FIG. 7.
[0102] According to the present invention, a transpar-
ent window 230 is formed in the transmissive area TA to
greatly increase the transmittance of external light
through the transmissive area TA, as illustrated in FIG. 7.
[0103] The transparent window 230 may have an area
corresponding to the transmissive area TA. Referring to
FIG. 7, a first transparent window 231 may be formed by
forming an aperture in the first opposing electrode 224
and the second opposing electrode 225 at a location cor-
responding to the transmissive area TA such that the first
opposing electrode 224 and the second opposing elec-
trode 225 are not formed in the transmissive area TA. In
one embodiment, the first transparent window 231 im-
proves the transmittance of external light through the
transmissive area TA.
[0104] However, the present invention is not limited
thereto, and, in another embodiment, an extended op-
posing electrode 226 may be formed in the transmissive
area TA, as illustrated in FIG. 9. The extended opposing
electrode 226 may be formed of a material used to form
the first opposing electrode 224 and the semi-transmis-
sive film 225a, and may extend from the semi-transmis-
sive film 225a. By forming the extended opposing elec-
trode 226 in the transmissive area TA, it is not needed
to pattern a semi-transmissive film extending from the
first opposing electrode 224 and the semi-transmissive
film 225a, thereby facilitating the manufacture of an or-
ganic light emitting display device.
[0105] When the second opposing electrode 225, 225’,
225" includes the metal film 225b as illustrated in FIG.
8B, 8D, or 8E, the metal film 225b may have apertures
corresponding to the first emission area PA1 and the
transmissive area TA as illustrated in FIG. 7 or FIG. 9.
The aperture in the metal film 225b corresponding to the
transmissive area TA may be formed to correspond to
the first transparent window 231. Thus, it is possible to
increase light extraction efficiency of the first emission
area PA1 in which top emission occurs, and the trans-
mittance of external light through the transmissive area
TA.
[0106] FIG. 10 is a cross-sectional view of an organic
emission unit according to another embodiment of the
present invention. In the organic emission unit of FIG.
10, a second transparent window 232 is formed in the
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pixel defining film 219. The second transparent window
232 may be connected to the first transparent window
231, such as that shown in FIG. 7, thus forming the trans-
parent window 230. In FIG. 10, the second transparent
window 232 is shown formed only in the pixel defining
film 219, but the present invention is not limited thereto,
and, in another embodiment, the second transparent win-
dow 232 may be formed in at least one of the insulating
films formed in the transmissive area TA.
[0107] The second transparent window 232, in one em-
bodiment, increases the transmissivity of the transmis-
sive area TA, and may also prevent or reduce optical
interference, degradation in color purity, and a change
in color, caused by multilayered transparent insulating
films.
[0108] Although not shown, in another embodiment,
the transparent window 230 may include only the second
transparent window 232, and a first transparent window
which is an aperture may not be formed in the extended
opposing electrode 226.
[0109] In one embodiment, a plurality of the transpar-
ent windows each corresponding to the shape of the
transmissive area TA may be formed separately for the
red pixel Pr, the green pixel Pg, and the blue pixel Pb,
as illustrated in FIG. 3. In another embodiment, a single
transmissive area TA corresponds to all of the red pixel
Pr, the green pixel Pg, and the blue pixel Pb, as illustrated
in FIG. 6, and a transparent window may be formed for
all of the red pixel Pr, the green pixel Pg, and the blue
pixel Pb.
[0110] While the present invention has been particu-
larly shown and described with reference to some exem-
plary embodiments thereof, it will be understood by those
of ordinary skill in the art that various changes in form
and details may be made therein without departing from
the scope of the present invention as defined by the fol-
lowing claims.

Claims

1. An organic light emitting display device comprising:

a substrate (1);
a plurality of pixels formed on the substrate,
each of the plurality of pixels including a first
emission area (PA1), a second emission area
(PA2), a transmissive area (TA) configured to
transmit external light therethrough, and a pixel
circuit unit (PC1, PC2);
a plurality of first pixel electrodes (221), each
being arranged in the first emission area of one
of the plurality of pixels and electrically connect-
ed to the pixel circuit unit of the one of the plu-
rality of pixels, each of the plurality of first pixel
electrodes comprising a transparent conductive
film (221a) and a reflective layer (221b);
a plurality of second pixel electrodes (222), each

being arranged in the second emission area of
a respective one of the plurality of pixels, elec-
trically connected to the pixel circuit unit of the
respective one of the plurality of pixels, and ar-
ranged apart from the plurality of first pixel elec-
trodes, each of the plurality of second pixel elec-
trodes including a transparent conductive film
(222a, 222c) or a semi-transmissive layer;
a first opposing electrode (224) facing the plu-
rality of first pixel electrodes;
a second opposing electrode (225) facing the
plurality of second pixel electrodes;
a first organic layer (223) between the plurality
of first pixel electrodes and the first opposing
electrode, the first organic layer including a first
emission layer; and
a second organic layer (223’) between the plu-
rality of second pixel electrodes and the second
opposing electrode, the second organic layer in-
cluding a second emission layer,
further comprising a plurality of transparent win-
dows arranged in the transmissive areas,
characterised in that each of the pixel circuit
units is arranged to overlap with one of the plu-
rality of first pixel electrodes and not to overlap
with any of the plurality of second pixel elec-
trodes,
wherein each of the pixel circuit units comprises:

a first pixel circuit unit (PC1) electrically con-
nected to one of the plurality of first pixel
electrodes; and
a second pixel circuit unit (PC2) electrically
connected to one of the plurality of second
pixel electrodes, and being operated inde-
pendently from the first pixel circuit unit,

wherein, in plan view, the first pixel circuit unit
and the second pixel circuit unit are arranged to
overlap with the first emission area (PA1) and
not to overlap with the second emission area
(PA2),
wherein, in plan view, the first and second pixel
circuit units are disposed to be contained within
the first emission area (PA1) and not to overlap
with the second emission area (PA2),
wherein the second opposing electrode com-
prises a reflective metal film, and
wherein the reflective metal film comprises a plu-
rality of apertures, each corresponding to one
of the first emission areas and one of the plurality
of the transparent windows.

2. The organic light emitting display device of claim 1,
wherein the first and second opposing electrodes
are electrically connected to each other.

3. The organic light emitting display device of claim 1
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or 2, wherein the first opposing electrode is config-
ured to transmit light therethrough.

4. The organic light emitting display device of claim 1,
wherein the first opposing electrode and the second
opposing electrode each comprise at least one metal
selected from the group consisting of silver, Ag, mag-
nesium, Mg, aluminum, Al, platinum, Pt, palladium,
Pd, gold, Au, nickel, Ni, neodymium, Nd, iridium, Ir,
chromium, Cr, lithium, Li, calcium, Ca, and ytterbium,
Yb.

5. The organic light emitting display device of any one
of the preceding claims, wherein each of the pixel
circuit units comprises:

a first light emission signal thin film transistor,
TFT, (T3) electrically connected to one of the
plurality of first pixel electrodes; and
a second light emission signal TFT (T4) electri-
cally connected to one of the plurality of second
pixel electrodes.

6. The organic light emitting display device of claim 5,
further comprising a data line, a scan line, and a pow-
er supply source line for supplying a data signal, a
scan signal, and power to the pixel circuit unit, re-
spectively,

wherein the pixel circuit unit comprises a first
TFT, a second TFT, and a capacitor,
wherein, in the first TFT, a gate electrode is elec-
trically connected to the scan line, a first elec-
trode is electrically connected to the data line,
and a second electrode is electrically connected
to a gate electrode of the second TFT and the
capacitor, and
wherein, in the second TFT, a first electrode is
electrically connected to the power supply
source line and the capacitor, and a second
electrode is electrically connected to the first and
second light emission signal TFTs.

7. The organic light emitting display device of claim 6,

wherein, in the first light emission signal TFT, a
first electrode is electrically connected to the
second TFT and a second electrode is electri-
cally connected to a first organic light emitting
diode of a pixel of the plurality of pixels, and
wherein, in the second light emission signal TFT,
a first electrode is electrically connected to the
second TFT and a second electrode is electri-
cally connected to a second organic light emit-
ting diode of the pixel of the plurality of pixels.

8. The organic light emitting display device of claim 1,
wherein the transmissive areas of at least two adja-

cent pixels from among the plurality of pixels are in-
tegrally formed.

9. The organic light emitting display device of claim 1,
wherein the transparent windows of at least two ad-
jacent pixels from among the plurality of pixels are
integrally formed.

Patentansprüche

1. Organische lichtemittierende Anzeigevorrichtung,
umfassend:

ein Substrat (1);
eine Mehrzahl von auf dem Substrat ausgebil-
deten Pixeln, wobei jedes der Mehrzahl von Pi-
xeln einen ersten Emissionsbereich (PA1), ei-
nen zweiten Emissionsbereich (PA2), einen
durchlässigen Bereich (TA), dazu ausgestaltet,
externes Licht dahindurch zu leiten, und eine
Pixelschaltungseinheit (PC1, PC2) aufweist;
eine Mehrzahl von ersten Pixelelektroden (221),
jeweils angeordnet in dem ersten Emissionsbe-
reich eines der Mehrzahl von Pixeln und elek-
trisch angeschlossen an die Pixelschaltungs-
einheit des einen der Mehrzahl von Pixeln, wo-
bei jede der Mehrzahl von ersten Pixelelektro-
den einen transparenten leitfähigen Film (221a)
und eine reflektierende Schicht (221b) umfasst;
eine Mehrzahl von zweiten Pixelelektroden
(222), jeweils angeordnet in dem zweiten Emis-
sionsbereich eines jeweiligen der Mehrzahl von
Pixeln, elektrisch angeschlossen an die Pixel-
schaltungseinheit des jeweiligen der Mehrzahl
von Pixeln, und angeordnet getrennt von der
Mehrzahl von ersten Pixelelektroden, wobei je-
de der Mehrzahl von zweiten Pixelelektroden ei-
nen transparenten leitfähigen Film (222a, 222c)
oder eine halbdurchlässige Schicht aufweist;
eine erste gegenüberliegende Elektrode (224),
die der Mehrzahl von ersten Pixelelektroden zu-
gewandt ist;
eine zweite gegenüberliegende Elektrode
(225), die der Mehrzahl von zweiten Pixelelekt-
roden zugewandt ist;
eine erste organische Schicht (223) zwischen
der Mehrzahl von ersten Pixelelektroden und
der ersten gegenüberliegenden Elektrode, wo-
bei die erste organische Schicht eine erste
Emissionsschicht aufweist; und
eine zweite organische Schicht (223’) zwischen
der Mehrzahl von zweiten Pixelelektroden und
der zweiten gegenüberliegenden Elektrode, wo-
bei die zweite organische Schicht eine zweite
Emissionsschicht aufweist,
ferner umfassend eine Mehrzahl von transpa-
renten Fenstern, angeordnet in den durchlässi-
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gen Bereichen,
dadurch gekennzeichnet, dass
jede der Pixelschaltungseinheiten so angeord-
net ist, dass sie sich mit einer der Mehrzahl von
ersten Pixelelektroden überlappt und mit keiner
der Mehrzahl von zweiten Pixelelektroden über-
lappt,
wobei jede der Pixelschaltungseinheiten Fol-
gendes umfasst:

eine erste Pixelschaltungseinheit (PC1),
elektrisch angeschlossen an eine der Mehr-
zahl von ersten Pixelelektroden; und
eine zweite Pixelschaltungseinheit (PC2),
elektrisch angeschlossen an eine der Mehr-
zahl von zweiten Pixelelektroden, und be-
trieben unabhängig von der ersten Pixel-
schaltungseinheit,
wobei in der Draufsicht die erste Pixelschal-
tungseinheit und die zweite Pixelschal-
tungseinheit so angeordnet sind, dass sie
sich mit dem ersten Emissionsbereich
(PA1) überlappen und nicht mit dem zwei-
ten Emissionsbereich (PA2) überlappen,
wobei in der Draufsicht die erste und die
zweite Pixelschaltungseinheit so angeord-
net sind,
dass sie in dem ersten Emissionsbereich
(PA1) enthalten sind und sich nicht mit dem
zweiten Emissionsbereich (PA2) überlap-
pen,
wobei die zweite gegenüberliegende Elek-
trode einen reflektierenden Metallfilm um-
fasst und
wobei der reflektierende Metallfilm eine
Mehrzahl von Öffnungen umfasst, die je-
weils einem der ersten Emissionsbereiche
und einem der Mehrzahl von transparenten
Fenstern entsprechen.

2. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 1, wobei die erste und die zweite
gegenüberliegende Elektrode elektrisch aneinander
angeschlossen sind.

3. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 1 oder 2, wobei die erste gegenü-
berliegende Elektrode dazu ausgestaltet ist, Licht
dahindurch zu leiten.

4. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 1, wobei die erste gegenüberliegen-
de Elektrode und die zweite gegenüberliegende
Elektrode jeweils mindestens ein Metall umfassen,
das aus der Gruppe ausgewählt ist, die aus Silber,
Ag, Magnesium, Mg, Aluminium, Al, Platin, Pt, Pal-
ladium, Pd, Gold, Au, Nickel, Ni, Neodym, Nd, Iridi-
um, Ir, Chrom, Cr, Lithium, Li, Calcium, Ca, und Yt-

terbium, Yb, besteht.

5. Organische lichtemittierende Anzeigevorrichtung
nach einem der vorangehenden Ansprüche, wobei
jede der Pixelschaltungseinheiten Folgendes um-
fasst:

einen ersten Lichtemissionssignal-Dünn-
schichttransistor, thin film transistor - TFT, Lich-
temissionssignal-TFT, (T3), elektrisch ange-
schlossen an eine der Mehrzahl von ersten Pi-
xelelektroden; und
einen zweiten Lichtemissionssignal-TFT (T4),
elektrisch angeschlossen an eine der Mehrzahl
von zweiten Pixelelektroden.

6. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 5, ferner umfassend eine Datenlei-
tung, eine Scan-Leitung und eine Stromversor-
gungsquellenleitung zum Liefern eines Datensig-
nals, eines Scan-Signals bzw. von Strom an die Pi-
xelschaltungseinheit,

wobei die Pixelschaltungseinheit einen ersten
TFT, einen zweiten TFT und einen Kondensator
umfasst,
wobei in dem ersten TFT eine Gate-Elektrode
elektrisch an die Scan-Leitung angeschlossen
ist, eine erste Elektrode elektrisch an die Daten-
leitung angeschlossen ist und eine zweite Elek-
trode elektrisch an eine Gate-Elektrode des
zweiten TFT und den Kondensator angeschlos-
sen ist und
wobei in dem zweiten TFT eine erste Elektrode
elektrisch an die Stromversorgungsquellenlei-
tung und den Kondensator angeschlossen ist
und eine zweite Elektrode elektrisch an den ers-
ten und den zweiten Lichtemissionssignal-TFT
angeschlossen ist.

7. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 6,

wobei in dem ersten Lichtemissionssignal-TFT
eine erste Elektrode elektrisch an den zweiten
TFT angeschlossen ist und eine zweite Elektro-
de elektrisch an eine erste organische lichtemit-
tierende Diode eines Pixels der Mehrzahl von
Pixeln angeschlossen ist und
wobei in dem zweiten Lichtemissionssignal-TFT
eine erste Elektrode elektrisch an den zweiten
TFT angeschlossen ist und eine zweite Elektro-
de elektrisch an eine zweite organische lichte-
mittierende Diode des Pixels der Mehrzahl von
Pixeln angeschlossen ist.

8. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 1, wobei die durchlässigen Bereiche
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von mindestens zwei benachbarten Pixeln unter der
Mehrzahl von Pixeln einstückig ausgebildet sind.

9. Organische lichtemittierende Anzeigevorrichtung
nach Anspruch 1, wobei die transparenten Fenster
von mindestens zwei benachbarten Pixeln unter der
Mehrzahl von Pixeln einstückig ausgebildet sind.

Revendications

1. Dispositif d’affichage électroluminescent organique
comprenant :

un substrat (1) ;
une pluralité de pixels formés sur le substrat,
chacun de la pluralité de pixels contenant une
première zone d’émission (PA1), une deuxième
zone d’émission (PA2), une zone transmissive
(T1) configurée pour transmettre une lumière
externe à travers celle-ci, et une unité de circuit
de pixel (PC1, PC2) ;
une pluralité de premières électrodes de pixel
(221), chacune étant disposée dans la première
zone d’émission de l’un de la pluralité de pixels
et étant connectée électriquement à l’unité de
circuit de pixel de l’un de la pluralité de pixels,
chacune de la pluralité de premières électrodes
de pixel comprenant un film conducteur trans-
parent (221a) et une couche réfléchissante
(221b) ;
une pluralité de deuxièmes électrodes de pixel
(222), chacune étant disposée dans la deuxiè-
me zone d’émission de l’un respectif de la plu-
ralité de pixels et étant connectée électrique-
ment à l’unité de circuit de pixel de l’un respectif
de la pluralité de pixels, et étant disposée à dis-
tance de la pluralité de premières électrodes de
pixel, chacune de la pluralité de deuxièmes élec-
trodes de pixel comprenant un film conducteur
transparent (222a, 222c) ou une couche semi-
transmissive ;
une première électrode opposée (224) faisant
face à la première pluralité de premières élec-
trodes de pixel ;
une deuxième électrode opposée (225) faisant
face à la deuxième pluralité d’électrodes de
pixel ;
une première couche organique (223) entre la
pluralité de premières électrodes de pixel et la
première électrode opposée, la première cou-
che organique contenant une première couche
d’émission ; et
une deuxième couche organique (223’) entre la
pluralité de deuxièmes électrodes de pixel et la
deuxième électrode opposée, la deuxième cou-
che organique contenant une deuxième couche
d’émission,

comprenant en outre une pluralité de fenêtres
transparentes disposées dans les zones trans-
missives,
caractérisé en ce que chacune des unités de
circuit de pixel est disposée de manière à être
en chevauchement avec l’une de la pluralité de
premières électrodes de pixel et à n’être en che-
vauchement avec aucune de la pluralité de
deuxièmes électrodes de pixel,
dans lequel chacune des unités de circuit de
pixel comprend :

une première unité de circuit de pixel (PC1)
connectée électriquement à l’une de la plu-
ralité de premières électrodes de pixel ; et
une deuxième unité de circuit de pixel (PC2)
connectée électriquement à l’une de la plu-
ralité de deuxièmes électrodes de pixel, et
étant actionnée indépendamment de la pre-
mière unité de circuit de pixel,

dans lequel, en vue en plan, la première unité
de circuit de pixel et la deuxième unité de circuit
de pixel sont disposées de manière à être en
chevauchement avec la première zone d’émis-
sion (PA1) et à ne pas être en chevauchement
avec la deuxième zone d’émission (PA2),
dans lequel, en vue en plan, les première et
deuxième unités de circuit de pixel sont dispo-
sées de manière à être contenues à l’intérieur
de la première zone d’émission (PA1) et à ne
pas être en chevauchement avec la deuxième
zone d’émission (PA2),
dans lequel la deuxième électrode opposée
comprend un film métallique réfléchissant, et
dans lequel le film métallique réfléchissant com-
prend une pluralité d’ouvertures, correspondant
chacune à l’une des premières zones d’émis-
sion et à l’une de la pluralité de fenêtres trans-
parentes.

2. Dispositif d’affichage électroluminescent organique
selon la revendication 1, dans lequel les première et
deuxième électrodes opposées sont électriquement
connectées l’une à l’autre.

3. Dispositif d’affichage électroluminescent organique
selon la revendication 1 ou 2, dans lequel la première
électrode opposée est configurée pour transmettre
la lumière à travers celle-ci.

4. Dispositif d’affichage électroluminescent organique
selon la revendication 1, dans lequel la première
électrode opposée et la deuxième électrode oppo-
sée comprennent chacune au moins un métal choisi
dans le groupe constitué par l’argent Ag, le magné-
sium Mg, l’aluminium Al, le platine Pt, le palladium
Pd, l’or Au, le nickel Ni, le néodyme Nd, l’iridium Ir,
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le chrome Cr, le lithium Li, le calcium Ca, et l’ytter-
bium Yb.

5. Dispositif d’affichage électroluminescent organique
selon l’une quelconque des revendications précé-
dentes, dans lequel chacune des unités de circuit de
pixel comprend :

un premier transistor en couche mince TFT de
signal d’émission de lumière (T3) connecté élec-
triquement à l’une de la pluralité de premières
électrodes de pixel ; et
un deuxième TFT de signal d’émission de lu-
mière (T4) connecté électriquement à l’une de
la pluralité de deuxièmes électrodes de pixel.

6. Dispositif d’affichage électroluminescent organique
selon la revendication 5, comprenant en outre une
ligne de données, une ligne de balayage, et une ligne
de source d’alimentation électrique pour fournir res-
pectivement un signal de données, un signal de ba-
layage, et de l’énergie à l’unité de circuit de pixel,

dans lequel l’unité de circuit de pixel comprend
un premier TFT, un deuxième TFT et un con-
densateur,
dans lequel, dans le premier TFT, une électrode
de grille est connectée électriquement à la ligne
de balayage, une première électrode est con-
nectée électriquement à la ligne de données, et
une deuxième électrode est connectée électri-
quement à une électrode de grille du deuxième
TFT et au condensateur, et
dans lequel, dans le deuxième TFT, une pre-
mière électrode est connectée électriquement à
la ligne de source d’alimentation électrique et
au condensateur, et une deuxième électrode est
connectée électriquement aux premier et
deuxième TFT de signal d’émission de lumière.

7. Dispositif d’affichage électroluminescent organique
selon la revendication 6,

dans lequel, dans le premier TFT de signal
d’émission de lumière, une première électrode
est connectée électriquement au deuxième TFT
et une deuxième électrode est connectée élec-
triquement à une première diode électrolumi-
nescente organique d’un pixel de la pluralité de
pixels, et
dans lequel, dans le deuxième TFT de signal
d’émission de lumière, une première électrode
est connectée électriquement au deuxième TFT
et une deuxième électrode est connectée élec-
triquement à une deuxième diode électrolumi-
nescente organique du pixel de la pluralité de
pixels.

8. Dispositif d’affichage électroluminescent organique
selon la revendication 1, dans lequel les zones trans-
missives d’au moins deux pixels adjacents parmi la
pluralité de pixels sont formées solidairement.

9. Dispositif d’affichage électroluminescent organique
selon la revendication 1, dans lequel les fenêtres
transparentes d’au moins deux pixels adjacents par-
mi la pluralité de pixels sont formées solidairement.
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