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ORGANIC LIGHT EMITTING DISPLAY AND
METHOD OF FABRICATING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional application of U.S.
patent application Ser. No. 11/283,933, filed on Nov. 22,
2005, and claims priority to and the benefit of Korean Patent
Application No. 10-2004-0096595, filed Nov. 23, 2004,
which are hereby incorporated by reference for all purposes
as if fully set forth herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting display (OLED) and a method of fabricating the
same and, more particularly, to an OLED including first and
second substrates attached with each other, each of which
emits different colors.

[0004] 2. Discussion of the Background

[0005] Generally, a cathode ray tube (CRT) is often used for
a TV monitor, measuring equipment, or an information ter-
minal. However, the CRT is not used with small and light-
weight electronic products due to its weight and size.

[0006] Thin and lightweight flat panel displays (FPD) are
being substituted for CRTs. Such flat panel displays generally
include a liquid crystal display (LCD), an OLED, etc.
[0007] A FPD may be a passive matrix FPD or an active
matrix FPD according to its driving method.

[0008] The active matrix FPD includes a thin film transistor
(TFT) substrate having a TFT formed therein, and red, green
and blue light emitting diodes.

[0009] Theactive matrix FPD generally include at least two
TFTs, i.e., a switching TFT and a driving TFT, a capacitor,
and a light emitting diode (LED) in each pixel.

[0010] However, with top and bottom emitting active
matrix FPDs, since the TFT and the capacitor occupy a rela-
tively large area, less space is available for forming the LED,
which reduces the aperture ratio.

[0011] Additionally, in order to increase the mobility of a
TFT active layer, the TFT’s size may be increased, which
means it occupies a larger area in the pixel.

[0012] FIG. 1 is a cross-sectional view of a conventional
OLED.
[0013] Referring to FIG. 1, a buffer layer 110 having a

predetermined thickness is formed on a transparent insulating
substrate 100 having red (A), green (B) and blue (C) pixel
regions. The buffer layer 110 prevents impurities from the
transparent insulating layer 100 from being introduced into
the TFT, which is subsequently formed.

[0014] Next, polysilicon layer patterns 120 are formed on
the buffer layer 110, and impurities are injected into both
sides of the polysilicon layer patterns 120, thereby forming
source and drain regions 122 and 124, and channel regions
126 between the source and drain regions, in each pixel region
A,Band C.

[0015] Next, a gate insulating layer 130 is formed on the
entire surface of the resultant structure, and gate electrodes
132 are then formed to correspond to the channel regions 126
of the polysilicon layer patterns 120.

[0016] Next, aninterlayer insulating layer 140 is formed on
the entire surface of the resultant structure, and the interlayer
insulating layer 140 and the gate insulating layer 130 are
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etched to form contact holes 142, which expose the source
and drain regions 122 and 124. Source and drain electrodes
150 and 152 are then formed to be connected with the source
and drain regions 122 and 124, respectively, through the
contact holes 142.

[0017] Next, a passivation layer 160 and a planarization
layer 170 are formed on the entire surface of the resultant
structure.

[0018] The passivation layer 160 and the planarization
layer 170 are then etched to form via-holes 172, which expose
the drain electrodes 152.

[0019] Next, pixel electrodes 180 are formed to be con-
nected with the drain electrodes 152 through the via-holes
172 in each pixel region A, B and C. The pixel electrode 180
may be a reflective electrode.

[0020] Portions ofthe pixel electrodes 180 are then exposed
on the entire surface of the resultant structure to form a pixel
defining layer pattern 182 for defining an emission region.
[0021] Next, an organic layer 190, which includes at least
an emission layer, and an opposite electrode 192 are formed
on the entire surface of the resultant structure. The organic
layer 190 may include an emission layer that emits blue or
white light.

[0022] A transparent passivation layer (not shown) is then
formed on the opposite electrode 192.

[0023] A sealing substrate 200 is adhered corresponding to
the transparent insulating substrate 100 to complete the
OLED. A moisture absorbing agent may be formed on the
sealing substrate 200.

[0024] As described above, since the conventional OLED
includes a plurality of pixel regions formed in one insulating
substrate, as higher resolution and brightness are required,
pixel patterning may become difficult. Further, with the active
matrix OLED, the aperture ratio and the OLED’s lifespan
may decrease since the TFT and capacitor are formed in each
pixel.

SUMMARY OF THE INVENTION

[0025] The present invention provides an organic light
emitting display (OLED) and a method of fabricating the
same that may increase an aperture ratio and facilitate the
manufacture of a large-sized OLED by forming first and
second substrates, which emit different colors of light, and
adhering the first and second substrates to each other.
[0026] Additional features of the invention will be set forth
in the description which follows, and in part will be apparent
from the description, or may be learned by practice of the
invention.

[0027] The present invention discloses an OLED including
a first substrate and a second substrate coupled with each
other. The first substrate includes a first pixel electrode, a first
organic layer having at least an emission layer, and a first
opposite electrode, and the second substrate includes a sec-
ond pixel electrode, a second organic layer having at least an
emission layer, and a second opposite electrode. Together, the
first and second substrates have first, second and third pixel
regions.

[0028] The present invention also discloses a method of
fabricating an organic light emitting display including form-
ing a first pixel electrode on a first substrate having at least
two pixel regions, forming a first organic layer having at least
an emission layer on the first pixel electrode, and forming a
first opposite electrode on the first organic layer. A second
pixel electrode is formed on a second substrate having at least
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one pixel region, a second organic layer having at least an
emission layer is formed on the second pixel electrode, and a
second opposite electrode is formed on the second organic
layer. The first and second substrates are coupled with each
other.

[0029] Itisto beunderstood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention, and together with the
description serve to explain the principles of the invention.
[0031] FIG. 1 is a cross-sectional view of a conventional
organic light emitting display.

[0032] FIG. 2 is a cross-sectional view of an organic light
emitting display according to an exemplary embodiment of
the present invention.

[0033] FIG. 3A, FIG. 3B, and FIG. 3C are layouts of an
organic light emitting display according to exemplary
embodiments of the present invention.

[0034] FIG. 4 is a schematic cross-sectional view of an
organic light emitting display according to an exemplary
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0035] The present invention will now be described more
fully hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments of the invention are
shown. This invention may, however, be embodied in many
different forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodiments are
provided so that this disclosure is thorough, and will fully
convey the scope of the invention to those skilled in the art. In
the drawings, the size and relative sizes of layers and regions
may be exaggerated for clarity.

[0036] It will be understood that when an element such as a
layer, film, region or substrate 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 ele-
ment, there are no intervening elements present.

[0037] FIG. 2 is a cross-sectional view of an organic light
emitting display (OLED) according to an exemplary embodi-
ment of the present invention, and FIG. 4 is a schematic
cross-sectional view of an OLED according to an exemplary
embodiment of the present invention, which will be described
in conjunction with each other.

[0038] Referring to FIG. 2, a first substrate 300 and a sec-
ond substrate 400 face each other. The first substrate 300
includes a thin film transistor (TFT) having a gate electrode
332, a source electrode 350 and a drain electrode 352, a pixel
electrode 380, an organic layer 390 having at least an emis-
sion layer, and an opposite electrode 392. The second sub-
strate 400 includes a TFT, a pixel electrode, an organic layer
having at least an emission layer, and an opposite electrode.
The first substrate 300 includes two pixel regions, and the
second substrate 400 includes one pixel region.
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[0039] Hereinafter, a method of fabricating an OLED will
be described with reference to FIG. 2.

[0040] A bufferlayer 310 having a predetermined thickness
is formed on the first substrate 300, which has at least two
pixel regions. The buffer layer 310 prevents impurities leaked
from the first substrate 300 from being introduced into a
subsequently formed TFT.

[0041] Polysilicon layer patterns 320 may then be formed
on the buffer layer 310. Impurities are injected into both sides
ofthe polysilicon layer patterns 320, thereby forming source
and drain regions 322 and 324, and channel regions 326
between the source and drain regions, in each pixel region.
[0042] A gate insulating layer 330 may then be formed on
the entire surface of the resultant structure, and gate elec-
trodes 332 may be formed to correspond to the channel
regions 326 of the polysilicon layer patterns 320.

[0043] An interlayer insulating layer 340 may then be
formed on the entire surface of the resultant structure, and
then the interlayer insulating layer 340 and the gate insulating
layer 330 are etched to form contact holes 342, which expose
the source and drain regions 322 and 324. Source and drain
electrodes 350 and 352 may then be formed to be electrically
coupled with the source and drain regions 322 and 324,
respectively, through the contact holes 342.

[0044] A passivation layer 360 and a planarization layer
370 may then be formed on the entire surface of the resultant
structure.

[0045] Then, the passivation layer 360 and the planariza-
tion layer 370 may be etched to form via-holes 372, which
expose the drain electrodes 352.

[0046] Next, pixel electrodes 380 may be formed to be
electrically coupled with the drain electrodes 352 through the
via-holes 372 in each pixel region. The pixel electrode 380
may be a reflective electrode.

[0047] Portions of the pixel electrodes 380 are exposed on
the entire surface of the resultant structure to form a pixel
defining layer pattern 382, which defines an emission region.
[0048] Next, an organic layer 390, having at least an emis-
sion layer, may be formed on the entire surface of the resultant
structure. Here, the emission layer may be formed in the two
pixel regions of the first substrate 300 using a fine metal mask
(FMM) by each color, or ablue emission layer may be formed
on the entire surface of the resultant structure after forming a
red or green emission layer using the FMM.

[0049] Next, an opposite electrode 392 may be formed on
the organic layer 390. The opposite electrode 392 may be a
transparent electrode.

[0050] Similarly, the second substrate 400, which may
include one pixel region, may be formed using the above
method. Unlike the pixel electrode 390 formed on the first
substrate 300, the pixel electrode formed on the second sub-
strate 400 may be a transparent electrode, and the opposite
electrode 492 may also be a transparent electrode. This is
because the pixels formed on the first substrate 300 emit light
through the second substrate 400. Additionally, the organic
layer formed on the second substrate 400 may be formed on
the entire surface of the substrate without using the FMM. At
this time, although it is possible to form red and green emis-
sion layers in each emission region of the first substrate 300,
when the blue emission layer is used as a common layer, the
number of alignments may be reduced since the red or green
emission layer may overlap the blue emission layer. In this
case, the number of times the FMM is used may be reduced by
one. As described above, by separately forming the pixel
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regions in the first and second substrates 300 and 400, it may
be possible to increase an aperture ratio at least three times in
the case of the first substrate 300, and at least nine times in
case of the second substrate 400.

[0051] As shown in FIG. 4, the first and second substrates
300 and 400 may be coupled with each other using an adhe-
sive agent 500 and a spacer 700 is formed between the first
and second substrates 300 and 400. At this time, an organic
insulating layer may be arranged between the first and second
substrates 300 and 400. Additionally, a driver integrated cir-
cuit (IC) 600 may be attached to the periphery of one of the
first and second substrates 300 and 400. For example, FIG. 4
shows the driver IC 600 attached to the first substrate 300. The
first and second substrates may be electrically connected to
each other using an anisotropic conductive film having con-
ductive particles between the first and second substrates 300
and 400. FIG. 4 also shows, as an example, the second sub-
strate 400 including the red (A) pixel region and the first
substrate 300 including the green (B) pixel region and the
blue (C) pixel region.

[0052] FIG. 3A, FIG. 3B and FIG. 3C are views of layouts
of an OLED according to exemplary embodiments of the
present invention, representing colors of emission layers to be
formed on the first and second substrates.

[0053] First, FIG. 3A and FIG. 3B show red R, green G and
blue B pixel regions arranged in the first and second sub-
strates in a divided manner. In this process, the first substrate
may be arranged at a lower position, and the second substrate
may be arranged at an upper position.

[0054] Referring to FIG. 3A, the first substrate includes the
blue pixel region B and the green pixel region G, and the
second substrate includes the red pixel region R.

[0055] Referring to FIG. 3B, the first substrate includes the
blue pixel region B and the red pixel region R, and the second
substrate includes the green pixel region G.

[0056] FIG. 3C illustrates when the first and second sub-
strates include red R, green G, blue B, cyan C, magenta M and
yellow Y pixel regions. Here, a cyan pixel C comprises green
and blue pixels G and B, a magenta pixel M comprises red and
blue pixels R and B, and a yellow pixel Y comprises red and
green pixels R and G. Therefore, as shown in FIG. 3C, the first
substrate sequentially includes green G, blue B, blue B, red R,
red R, blue B, blue B and green G pixels, and the second
substrate sequentially includes red R, green G, green G and
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red R pixels. Each pixel may be separately driven, and the
cyan, magenta and yellow pixels may be implemented by
driving pixels corresponding to each color.
[0057] As described above, exemplary embodiments of the
present invention may reduce the deposition number of the
organic layer using the FMM and increase the aperture ratio
to lengthen the lifespan of the OLED by separately forming
the pixels on the two substrates by each color. Further, it may
be possible to facilitate the manufacture of a large-sized
OLED due to reduced process time by means of the reduced
numbers of alignment.
[0058] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or scope of
the invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.
What is claimed is:
1. A method of fabricating an organic light emitting dis-
play, comprising:
forming a first pixel electrode on a first substrate, the first
substrate comprising at least two pixel regions;
forming a first organic layer having at least an emission
layer on the first pixel electrode;
forming a first opposite electrode on the first organic layer;
forming a second pixel electrode on a second substrate, the
second substrate comprising at least one pixel region;
forming a second organic layer having at least an emission
layer on the second pixel electrode;
forming a second opposite electrode on the second organic
layer; and
coupling the first substrate and the second substrate with
each other.
2. The method of claim 1, further comprising:
forming at least one thin film transistor between the first
substrate and the first pixel electrode; and
forming at least one thin film transistor between the second
substrate and the second pixel electrode.
3. The method of claim 1, wherein the first organic layer is
formed in the at least two pixel regions using a fine metal
mask.
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