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(57) ABSTRACT

An organic light emitting display device is provided to avoid
color change due to a viewing direction. The organic light
emitting display includes a light compensation layer having a
refractive index different than that of an insulating layer. The
organic light emitting display may be disposed at the side to
which light emitted from an organic light emitting layer is
entered to change the path and phase of light, thereby coin-
ciding cavity peak phases for each wavelength of white light
emitted from an organic light emitting unit.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

[0001] This application claims the benefit of Korean Patent
Application No. 10-2011-0070579, filed in Korea on Jul. 15,
2011, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting display device, and more particularly, to an organic
light emitting display device that prevents color change due to
a viewing angle direction.

[0004] 2. Discussion of the Related Art

[0005] In recent years, since an organic light emitting dis-
play device has been developed using poly-phenylene
vinylene (PPV), which is a conjugate polymer, studies on
organic materials such as a conjugate polymer having good
conductivity have been active. Studies for applying such an
organic material to a thin-film transistor, a sensor, a laser, a
photoelectric element, and the like have been continuously
carried out, and among them studies on organic light emitting
display devices have been most active.

[0006] In case of light emitting display devices made of
phosphor-based inorganic materials, an operating voltage
above 200 VAC is required and the display device is fabri-
cated by a vacuum deposition process. Such displays are
difficult to fabricate with a large-size display, have poor blue
light emission characteristics, and have high fabrication cost.
However, organic light emitting display devices made of
organic materials have been highly regarded as the next gen-
eration display devices due to advantages, such as the facili-
tation of a large-sized screen, the convenience of a fabrication
process, and particularly easy implementation of blue light
emission, as well as allowing the development of a flexible
light emitting display device, and the like.

[0007] Similar to liquid crystal display devices, active
matrix organic light emitting display devices having an active
driving element for each pixel have been considered for
implementation as a flat panel display. Such an organic light
emitting display device may include an anode, a cathode and
an organic light emitting unit therebetween, and the organic
light emitting unit emits white color. In the case of emitting
white color as described above, the organic light emitting unit
is deposited with luminescent materials for emitting red,
green and blue, and thus, the combined light thereof becomes
white color.

[0008] However, in the case of an organic light emitting
display device for emitting white color, the locations of Tumi-
nescent materials (or emission layers) for emitting red light,
green light and blue light are different, thereby causing diffi-
culty in coinciding cavity peak phases for each wavelength.
As aresult, variation between a cavity peak and a photolumi-
nescence peak may occur, thereby causing a problem of
reducing image quality.

SUMMARY OF THE INVENTION

[0009] Accordingly, the present invention is directed to a
organic light emitting display device that substantially obvi-
ates one or more of the problems due to limitations and
disadvantages of the related art.

[0010] An object of the present invention is to provide an
organic light emitting display device in which a light com-
pensation layer is disposed to compensate the path and phase

Jan. 17,2013

difference of emissive lights, thereby coinciding cavity peak
phases, and as a result preventing color change from being
occurred.

[0011] Additional features and advantages 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. The objectives and other advantages
of the invention will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0012] To achieve these and other advantages and in accor-
dance with the purpose of the present invention, as embodied
and broadly described, an organic light emitting display
device comprises a substrate having a plurality of R, G, B
pixels; a thin-film transistor at each of the R, G, B pixels; R,
G, B color filter layers respectively at each of the R, G, B
pixels; an insulating layer on the R, G, B color filter layers
having a first refractive index; a light compensation layer on
the insulating layer having a second refractive index different
than the first refractive index; a plurality of pixel electrodes on
the light compensation layer at each one ofthe R, G, B pixels;
a light emitting unit on the respective pixel electrodes to emit
light; and a plurality of common electrodes on the organic
light emitting units, wherein the pixel electrode, first insulat-
ing layer and light compensation layer in each pixel have the
following relation:

md e M4 g 05
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where d°, d%, d” are thicknesses of the light compensation
layer, pixel electrode and organic light emitting unit, respec-
tively, n°, n%, n" are refractive indices of the light compensa-
tion layer, pixel electrode and organic light emitting unit,
respectively, and A, 1s the peak wavelength of blue-light emit-
ted from the organic light emitting unit.

[0013] Itisto be understood 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

[0014] 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. In
the drawings:

[0015] FIG. 1 is a view illustrating an equivalent circuit
diagram of an organic light emitting display device;

[0016] FIG. 2 is a cross-sectional view illustrating the
structure of an organic light emitting display device accord-
ing to an example embodiment; and

[0017] FIGS. 3A to 3D are views illustrating a method of
fabricating an organic light emitting display device according
to an example embodiment.

DETAILED DESCRIPTION OF THE INVENTION

[0018] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are illus-
trated in the accompanying drawings.
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[0019] According to example embodiments of the present
invention, when luminescent materials for emitting red, green
and blue are deposited to emit white light, color changes
occurring due to the mismatch of cavity peaks can be pre-
vented. In general, mismatched cavity peaks may be caused
by a phase and path difference between light emitted from
each luminescent material and light reflected by a reflective
layer in the organic light emitting unit. Accordingly, if a
thickness of the light emitting unit is drastically increased,
then it may be possible to control a phase between light
emitted from each luminescent material and light reflected by
areflective layer to coincide a phase difference between both
of them, but in this case, the thickness of the light emitting
unit is increased, and thus, the thickness of the entire organic
light emitting display device is increased and a large quantity
of high cost organic luminescent materials are required,
thereby increasing the fabrication cost.

[0020] Furthermore, the path and phase difference may be
compensated by controlling the thickness of various layers
formed at the emission side of the light emitting unit, but in
this case, a long period of deposition may be also required to
form a thick layer, thereby slowing the process and increasing
the cost as well as increasing a driving voltage due to the
increased thickness.

[0021] According to examples of the present invention, an
additional layer may be added without increasing a thickness
ofthe light emitting unit and a thickness of the layer to prevent
color changes according to a viewing angle direction. As a
result, an excessively increased thickness of the layer and a
thickness of the light emitting unit may not be required,
thereby avoiding problems, such as process delay, increased
cost, and increased driving voltage.

[0022] FIG. 1 is a view illustrating an equivalent circuit
diagram of an organic light emitting display device according
to the present invention. As illustrated in FIG. 1, an organic
light emitting display device 1 may be composed of a plural-
ity of pixels defined by a gate line (G) and a data line (D)
crossed in the vertical and horizontal directions, respectively,
and a power line (P) may be arranged parallel to the data line
(D). A switching thin-film transistor (Ts), a driving thin-film
transistor (Td), a capacitor (C), and an organic light emitting
element (E) may be provided within each pixel. A gate elec-
trode of the switching thin-film transistor (Ts) is connected to
the data line (D), and a drain electrode thereof is connected to
a gate electrode of the driving thin-film transistor (Td). Fur-
thermore, a source electrode of the driving thin-film transistor
(Td) is connected to the power line (P) and a drain electrode
thereof is connected to the light emitting element (E).
[0023] When a scan signal is received through the gate line
(G) in the organic light emitting display device having the
foregoing configuration, the signal is applied to a gate elec-
trode of the switching thin-film transistor (Ts) to drive the
switching thin-film transistor (T's). As the switching thin-film
transistor (T's) is driven, a data signal being received through
the data line (D) is received at a gate electrode of the driving
thin-film transistor (Td) through the source electrode and
drain electrode to drive the driving thin-film transistor (Td).
At this time, a current flows through the power line (P), and as
the driving thin-film transistor (Td) is driven, the current of
the power line (P) is applied to the light emitting element (E)
through the source electrode and drain electrode. A size of the
current outputted through the driving thin-film transistor (Td)
varies according to a voltage between the gate electrode and
the drain electrode.
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[0024] As an organic light emitting element, the light emit-
ting element (E) emits light as the current is received through
the driving thin-film transistor (Td) to display an image. The
intensity of light emission varies according to the intensity of
a current being applied thereto, and thus the intensity of light
can be controlled by controlling the intensity of the current.
[0025] FIG. 2 is a cross-sectional view illustrating the
structure of an example embodiment of an organic light emit-
ting display device. The structure of an organic light emitting
display device according to FIG. 2 will be described below.
[0026] As illustrated in FIG. 2, an organic light emitting
display device may include a pixel R for outputting red light,
and a pixel G for outputting green light, and a pixel B for
outputting blue light. Though not shown in the drawing, an
organic light emitting display device according to the present
invention may include a pixel W for outputting white light. In
this case, the pixel W outputs white light to enhance the entire
luminance of the organic light emitting display device.
[0027] Though will be described later, a color filter layer is
formed at each pixel (R, G, B) to output white light being
outputted from the organic light emitting unit as a specific
color light, but when the pixel W is disposed thereon, white
light is outputted as it is from the pixel W without requiring of
such a color filter layer.

[0028] As illustrated in FIG. 2, a substrate 10 made of a
transparent material such as glass or plastic is divided into R,
G, B pixels, and a thin-film transistor is formed at each of the
R, G, B pixels. The driving thin-film transistor may include a
gate electrode (11R, 11G, 11B) formed at the pixel (R, G, B),
respectively, on the substrate 10, and a semiconductor layer
(12R, 12G, 12B) formed over the entire surface of the sub-
strate 10 formed with the gate electrode (11R, 11G, 11B), and
a source electrode (14R, 14G, 14B) and a drain electrode
(15R, 15G, 15B) formed on the semiconductor layer (12R,
12G, 12B). Though not shown in FIG. 2, an etching stopper is
formed at part of the upper surface of the semiconductor layer
(12R, 12G, 12B) to prevent the semiconductor layer (12R,
12G, 12B) from being etched during the etching process of
the source electrode (14R, 14G, 14B) and drain electrode
(15R, 15G, 15B).

[0029] The gate electrode (11R, 11G, 11B) may be formed
of a metal, such as Cr, Mo, Ta, Cu, Ti, Al or Al-alloy, and the
gate insulating layer 22 may be a single layer made of an
inorganic material, such as SiO, or SiNx, or a double layer
made of Si0, and SiNx. The semiconductor layer (12R, 12G,
12B) may be formed of an amorphous semiconductor (a-Si),
acrystalline semiconductor, a transparent oxide semiconduc-
tor, such as indium gallium zinc oxide (IGZO). Furthermore,
the source electrode (14R, 14G, 14B) and drain electrode
(18R, 15G, 15B) may be formed of Cr, Mo, Ta, Cu, Ti, Al,
Al-alloy, or other suitable conductive material.

[0030] A first insulating layer 24 may be formed on the
substrate 10 formed with the driving thin-film transistor. The
first insulating layer 24 may be formed of an inorganic mate-
rial with a thickness of about 4500 A. An R-color filter layer
17R, a G-color filter layer 17G, and a B-color filter layer 17B
are formed on the R, G, B pixels, respectively, of the first
insulating layer 24.

[0031] A second insulating layer 26 is formed on the
R-color filter layer 17R, G-color filter layer 17G, and B-color
filter layer 17B. As an overcoat layer for planarizing the
substrate 10, the second insulating layer 26 may be formed of
an organic insulating material such as photoacryl with a thick-
ness of about 3 pum.
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[0032] A light compensation layer 18 is formed on the
second insulating layer 26, and a pixel electrode (21R, 21G,
21B) and an organic light emitting unit 23 are formed thereon.
At this time, a contact hole 29 is formed on the first insulating
layer 24, second insulating layer 26, and light compensation
layer 18 of the drain electrode (15R, 15G, 15B) of a thin-film
transistor formed on the pixel (R, G, B), respectively, and thus
the light compensation layer 27 and pixel electrode (21R,
21G, 21B) is formed on the contact hole 29, and the pixel
electrode (21R, 21G, 21B) is electrically connected to the
drain electrode (15R, 15G, 15B), respectively, of the thin-film
transistor.

[0033] Furthermore, a bank layer 28 is formed at each pixel
boundary region on the light compensation layer 18. As akind
of partition wall, the bank layer 28 partitions off each pixel to
prevent a specific color light outputted from the adjacent pixel
from being mixed. In addition, the bank layer 28 fills up a
portion of the contact hole 29 to decrease the step, thereby
preventing a failure at the organic light emitting unit 23 due to
an excessive step during the formation of the organic light
emitting unit 23.

[0034] The pixel electrode (21R, 21G, 21B) may be made
of atransparent metal oxide material, such as indium tin oxide
(ITO) or indium zinc oxide (IZ0), and the pixel electrode
(21R, 21G, 21B) can be formed with a thickness of about 500
A on the pixel (R, G, B), respectively.

[0035] The organic light emitting unit 23 may include a
white organic light emitting layer for emitting white light, and
the white organic light emitting layer may be formed such that
a plurality of organic materials for emitting R, G, B mono-
chrome lights, respectively, are mixed with one another, or
may be formed such that a plurality oflight emitting layers for
emitting R, G, B monochrome lights, respectively, are depos-
ited on one another. Though not shown in FIG. 2, the organic
light emitting unit 23 may be formed with an organic light
emitting layer as well as with an electron injection layer and
aholeinjection layer for injecting electrons and holes, respec-
tively, and an electron transport layer and a hole transport
layer for transporting the injected electrons and holes to the
organic light emitting layer, respectively.

[0036] Thelightemitting layer may be formed in a plurality
of light emitting layers. At this time, at least one charge
generation layer is disposed between the light emitting layers.
For example, only one charge generation layer is disposed
between the two light emitting layers in case where the light
emitting unit includes two light emitting layers and the two
charge generation layer are respectively disposed between
three light emitting layers in case where the light emitting unit
includes three light emitting layers.

[0037] Theelectron injection layer, the hole injection layer,
the electron transport layer, and the hole transport layer is
disposed outer region of a plurality of light emitting layers,
not between the light emitting layers. For example, The elec-
tron injection layer, the electron transport layer, first light
emitting layer, the charge generation layer, the hole transport
layer, and the hole injection layer can be sequentially dis-
posed to form the light emitting unit.

[0038] When the a plurality of light emitting layers is
formed in the light emitting unit, the charge is sufficiently
supplied to the light emitting layers by the charge generation
layer, thereby the emitting efficiency is increased.

[0039] The charge generation layer includes n-type charge
generation layer for generating n-type charge and includes
p-type charge generation layer for generating p-type charge.

Jan. 17,2013

[0040] The light compensation layer 18 compensates the
path of light emitted from the organic light emitting unit 23 to
coincide cavity peak phases for each wavelength of red light,
green light, and blue light emitted from a white organic light
emitting layer, and a material having a different refractive
index from that of the second insulating layer 26 deposited at
a lower portion thereof is used for the light compensation
layer 18, and the reason is described as follows.

[0041] When the light compensation layer 18 is formed
with a material having the same refractive index as that ofthe
second insulating layer 26, a thickness of the light compen-
sation layer 18 should be drastically increased to control the
light path as a desired path so as to coincide cavity peak
phases for each light wavelength by changing the path of light
incident to the light compensation layer 18. However, in this
case, the purpose of coinciding cavity peak phases by the
compensation of light path can be accomplished, but the
entire thickness of the organic light emitting display device
may be increased. thereby increasing the cost and delaying
the process.

[0042] However, the light compensation layer 18 has a
different refractive index from that of the second insulating
layer 26 to generate light path change and phase delay due to
arefractive index difference between the layers, thereby coin-
ciding cavity peak phases for each light wavelength even
when the light compensation layer 18 is formed with a layer
having a relatively low thickness.

[0043] Any material may be used for the light compensa-
tion layer 18 if it has a refractive index different than that of a
material forming the second insulating layer 26 such as SiO,
or the like. According to the present invention, SiNx, TiOx,
SiNx, MgF, CaF, or the like may be used for the light com-
pensation layer 18. In this case, a signal material may be used
but also two or more materials may be mixed and used for the
light compensation layer 18.

[0044] A common electrode 25 is formed over the entire
surface of the substrate 10 on the organic light emitting unit
23. The common electrode 25 is made of Ca, Ba, Mg, Al, Ag,
and the like. Here, the common electrode 25 is a cathode of
the organic light emitting unit 23 and the pixel electrode (21R,
21G, 21B) is an anode thereof, and when a voltage is applied
to the common electrode 25 and pixel electrode (21R, 21G,
21B), electrons are injected to the organic light emitting unit
23 from the common electrode 25, and holes are injected to
the organic light emitting unit 23 from the pixel electrode
(21R, 21G., 21B) to generate excitons within the organic light
emitting layer, and as the excitons are decayed, light corre-
sponding to a difference between the lowest unoccupied
molecular orbital (LUMO) and the highest occupied molecu-
lar orbital (HOMO) is produced and emitted to the outside
(toward the substrate 10 in the drawing). At this time, red,
green, and blue light are emitted from R, G, B light emitting
layers, respectively, contained in the organic light emitting
layer, and those lights are mixed to emit white light. The
emitted white light outputs only the light of a color corre-
sponding to the relevant pixel while penetrating the color
filter layer (17R, 17G, 17B), respectively.

[0045] As described above, white light emitted from the
organic light emitting unit 23 passes through the pixel elec-
trode 21R, 21G, 21B, light compensation layer 18, second
insulating layer 26, first insulating layer 24, and substrate 10
to be output to the outside. At this time, light output to an
upper portion of the 23, namely, light incident to the common
electrode 25 is reflected by the common electrode 25 and
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output to the side of the substrate 10. Accordingly, a path and
phase difference occurs between light reflected from the com-
mon electrode 25 and light immediately output from the
organic light emitting unit 23. Furthermore, organic light
emitting layers emitting red light, green light and blue light,
which are combined into white light, have different locations,
and thus the path and phase difference of a specific color light
emitted from the organic light emitting layers, respectively, is
different than that of the other colors of light. Accordingly,
cavity peak phases for each color are different due to the path
and phase difference for each color, thereby causing color
change according to a viewing angle when being mixed into
white light to implement an image.

[0046] The light path and phase difference of light being
output from the organic light emitting unit 23 is compensated
by the light compensation layer 18. In other words, the path of
light emitted from the organic light emitting unit 23 and
incident to the light compensation layer 18 is changed within
the light compensation layer 18 to compensate the light path
and phase difference. At this time, the light path of light
incident to the light compensation layer 18 may be drastically
changed since the light compensation layer 18 has a different
refractive index than that of the second insulating layer 26 at
alower portion thereof, and thus the light path can be changed
as much as a desired level even if it is formed with a relatively
low thickness, thereby removing a light path difference or
phase difference.

[0047] In actuality, the compensation of a light path and
phase difference is determined by a thickness of the light
compensation layer 18 as well as determined by a total thick-
ness of the organic light emitting unit 23, lower pixel elec-
trode 21R, 21G, 21B, and light compensation layer 18, and
their refractive indices.

[0048] Equation 1 illustrates a condition that the light path
and phase difference is compensated not to cause color
change when light is output from the organic light emitting
unit 23 through the pixel electrode 21R, 21G, 21B and light
compensation layer 18.

R e
_ Ap Ap _ Ap
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Equation [
=17~25

[0049] Here, where d°, d°, d" are thicknesses of the light
compensation layer 18, pixel electrode 21R, 21G, 21B and
organic light emitting unit 23, respectively, and n°, n%, n” are
refractive indices of the light compensation layer 18, pixel
electrode 21R, 21G, 21B and organic light emitting unit 23,
respectively, and A, is a peak wavelength ofblue-light emitted
from the organic light emitting unit 23.

[0050] As disclosed in Equation 1, a condition that does not
cause color change may be a case where a relation between
thicknesses of the pixel electrode 21R, 21G, 21B, organic
light emitting unit 23, and light compensation layer 18,
refractive indices of the pixel electrode 21R, 21G, 21B,
organic light emitting unit 23, and light compensation layer
18, and a wavelength of light is 1.7-2.5.

[0051] Ifthe thicknesses (d", d*) and refractive indices (n”,
n%) of the organic light emitting unit 23 and pixel electrode
21R, 21G, 21B and a wavelength of light (Ab) are constant,
the thickness) (d°) and refractive index (n°) of the light com-
pensation layer 18 may be properly selected to satisfy the
condition of Equation 1. In other words, thicknesses thereof
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may be formed in a different manner according to the kind of
material of the light compensation layer 18 to satisfy the
condition of Equation 1. When an organic material, an inor-
ganic material or an organic metal compound having a dif-
ferent refractive index than that of the second insulating layer
26 is used for the light compensation layer 18, a total thick-
ness of the pixel electrode 21R, 21G, 21B, organic light
emitting unit 23 and light compensation layer 18 is set to
5000-6000 A to satisfy Equation 1 when the maximum wave-
length intensity oflight output from the organic light emitting
unit 23 is 440-470 nm or 550-580nm. That is, a total thickness
of the pixel electrode 21R, 21G, 21B, organic light emitting
unit 23 and light compensation layer 18 is set to 5000-6000 A,
cavity peaks for each wavelength are coincided, thereby pre-
venting color change due to a viewing angle direction.

[0052] Any material may be used for the light compensa-
tion layer 18 if it has a different refractive index from that of
a material forming the second insulating layer 26. For
example, it may be formed of an organic material, such as
benzo cyclo butene (BCB), an inorganic material, such as
Si0, or SiNx, or an organic metal compound, such as TiOx,
MgF and CaF.

[0053] When the organic light emitting unit 23 is formed
with a thickness of about 2000-4000 A and the ITO of the
pixel electrode 21R, 21G;, 21B is formed with a thickness of
300-700 A, the light compensation layer 18 made of an inor-
ganic material such as SiNx is formed with a thickness of
about 1000-3000 A. When the light compensation layer 18 is
formed of a different material, it may be possible to calculate
an optimal thickness that does not cause color change if it is
calculated according to Equation 1 by taking a refractive
index of the relevant material into consideration.

[0054] When the light compensation layer 18 is formed of
a material having a high refractive index, the thickness
thereof is decreased compared to a case where the light com-
pensation layer 18 is formed of a material having a low
refractive index.

[0055] As described above, assuming that thicknesses (d”,
d”) and refractive indices (n", n) of the organic light emitting
unit 23 and pixel electrode 21R, 21G, 21B and a wavelength
of light (A,) are constant, it may be possible to fabricate an
organic light emitting display device with no color change by
calculating the thickness (d°) and refractive index (n°) of the
light compensation layer 18 for satisfying the condition of
Equation 1 to form the light compensation layer 18. However,
it may be also possible to satisfy Equation 1 by configuring
that thicknesses (d*, d°) and refractive indices (0, n°) of the
organic light emitting unit 23 and light compensation layer 18
and a wavelength of light (A,) are constant, and a thickness
(d*) and refractive index (n®) of the pixel electrode 21R, 21G,
21B is different.

[0056] As described above, the light compensation layer 18
having a different refractive index than that of the second
insulating layer 26 may be formed, and thus, cavity peak
phases for each wavelength of emissive light are coincided by
changing the path and phase difference of light emitted from
the organic light emitting unit 23, thereby preventing color
change due to a viewing angle.

[0057] Hereinafter, amethod of fabricating an organic light
emitting display device having the foregoing structure will be
described as follows. FIGS. 3A to 3D are views illustrating a
method of fabricating an organic light emitting display device
according to an example embodiment.
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[0058] First, as illustrated in FIG. 3A, a non-transparent
material having a good conductivity such as Cr, Mo, Ta, Cu,
Ti, Al or Al-alloy is deposited on the substrate 10 made of a
transparent material, such as glass or plastic, by a sputtering
process and then etched by a photolithography process to
form the gate electrode (11R, 11G, 11B), and then an inor-
ganic insulating material is deposited over the entire surface
of the substrate 10 by a chemical vapor deposition (CVD)
process to form a gate insulating layer 22. At this time, for the
gate insulating layer 22, SiNx may be formed, for example, at
a thickness of about 2000 A.

[0059] Subsequently, a semiconductor material such as
amorphous silicon (a-Si), a transparent oxide semiconductor,
such as indium gallium zinc oxide (IGZO), or an organic
semiconductor is deposited over the substrate 10 by the CVD
process and then etched to form the semiconductor layer
(12R, 12G, 12B). Furthermore, though not shown in the
drawing, impurities are doped into part of the semiconductor
layer (12R, 12G, 12B) or amorphous silicon to which impu-
rities have been added is deposited to form an ochmic contact
layer.

[0060] Then, a non-transparent metal having a good con-
ductivity, such as Cr, Mo, Ta, Cu, Ti, Al or Al-alloy, is depos-
ited on the substrate 10 by a sputtering process and then
etched to form the source electrode (14R, 14G, 14B) and
drain electrode (15R, 15G, 15B) on the semiconductor layer
(12R, 12G, 12B), strictly speaking, on the ohmic contact
layer.

[0061] Then, as illustrated in FIG. 3B, an inorganic insu-
lating material is deposited over the entire surface of the
substrate 10 having the source electrode (14R, 14G, 14B) and
drain electrode (15R, 15G, 15B) to form the first insulating
layer 24 and some regions thereof are etched to form a contact
hole 29. At this time, SiO, may be formed at a thickness of
about 4500 A for the first insulating layer 24, and the drain
electrode (15R, 15G, 15B) of the thin-film transistor is
exposed to the outside by the contact hole 29. Subsequently,
the R-color filter layer 17R, G-color filter layer 17G, and
B-color filter layer 17B may be formed on the R, G, B pixels,
respectively, on the first insulating layer 24.

[0062] Subsequently, as illustrated in FIG. 3C, an organic
insulating material, such as photoacryl, is coated over the
entire surface of the substrate 10 formed with the R-color
filter layer 17R, G-color filter layer 17G, and B-color filter
layer 17B to deposit the second insulating layer 26 formed
with the contact hole 29. At this time, the second insulating
layer 26 may be formed at a thickness of about 3 pm, and the
second insulating layer 26 in a region formed with the contact
hole 29 may be also etched to expose the drain electrode (15R,
15G, 15B) to the outside.

[0063] Then, the light compensation layer 18 is formed on
the second insulating layer 26. The light compensation layer
18 may be formed by depositing an organic material, an
inorganic material, such as SiO, or SiNx, or an organic metal
compound, such as TiOx, MgF, CaF or the like. At this time,
the light compensation layer 18 in a region formed with the
contact hole 29 may be also etched to expose the drain elec-
trode (15R, 15G, 15B) to the outside.

[0064] On the other hand, according to the foregoing
description, the contact hole 29 is formed by individual pro-
cesses for the first insulating layer 24, second insulating layer
26 and light compensation layer 18, but the contact hole 29
may be also formed at the same time. In other words, the first
insulating layer 24, second insulating layer 26 and light com-
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pensation layer 18 are sequentially deposited and then those
sequentially deposited layers are etched by a single etching
process to form the contact hole 29.

[0065] Subsequently. a transparent conductive material,
such as [TO or IZ0, is deposited on the light compensation
layer 27 and then etched to form the pixel electrode (21R,
21G, 21B). At this time, the pixel electrode (21R, 21G, 21B)
is extended to an inner portion of the contact hole 29 to be
electrically connected to the drain electrode (15R, 15G, 15B)
of the thin-film transistor. Furthermore, the pixel electrode
(21R, 21G, 21B) of the relevant pixel is electrically insulated
from the pixel electrode (21R, 21G, 21B) of the adjacent
pixel.

[0066] Then, as illustrated in FIG. 3D, a bank layer 28 is
formed between each pixel. The bank layer 28 partitions off
each pixel to prevent a specific color light outputted from the
adjacent pixel from being mixed, and fills up a portion of the
contacthole 29 to decrease the step. The bank layer 28 may be
formed by depositing and etching an inorganic insulating
material using the CVD process or may be formed by depos-
iting an organic insulating material and then etching it.

[0067] Subsequently, the organic light emitting unit 23 is
formed over the entire surface of the substrate 10 formed with
the bank layer 28 and pixel electrode (21R, 21G, 21B). The
organic light emitting unit 23 is composed of an electron
injection layer, an electron transport layer, a white organic
light emitting layer, a hole transport layer and a hole injection
layer, and the white organic light emitting layer may be alayer
mixed with a R-organic light emitting material, a G-organic
light emitting material, and a B-organic light emitting mate-
rial, or a structure on which a R-organic light emitting layer,
a G-organic light emitting layer, and a B-organic light emit-
ting layer are deposited. The electron injection layer, electron
transport layer, organic light emitting layer, hole transport
layer and hole injection layer may be formed by depositing
various materials currently being used. Then a metal, such as
Ca, Ba, Mg, Al, Ag, or the like, is deposited on the organic
light emitting unit 23 to form the common electrode 25,
thereby completing an organic light emitting display device.
[0068] As described above, the light compensation layer 18
may be formed between the pixel electrode 21R, 21G, 21B
and second insulating layer 26 at a lower portion of the
organic light emitting unit 23, and thus a path and phase
difference of light emitted from the organic light emitting umt
23 may be controlled to coincide cavity peak phases for each
wavelength, thereby preventing variation between a cavity
peak and a photoluminescence peak, and as a result prevent-
ing color change from being occurred according to a viewing
angle direction.

[0069] Onthe other hand, the organic light emitting display
device having a specific structure has been disclosed as an
organic light emitting display device in the foregoing detailed
description, but the present invention will not be limited to the
organic light emitting display device having such a specific
structure. If the light compensation layer made of a material
having a different refractive index from that of the second
insulating layer capable of coinciding cavity peak phases for
each wavelength of light is merely formed therein, it may be
applicable to all kinds of organic light emitting display
devices with a widely known structure.

[0070] The organic light emitting unit may include an
organic light emitting layer configured to output white light or
an organic light emitting layer configured to emit red light, an
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organic light emitting layer configured to emit green light,
and an organic light emitting layer configured to emit blue
light.

[0071] The pixel electrode may be made of a transparent
conductive material as an anode and the common electrode
may be made of a metal as a cathode. The light compensation
layer may be made of an organic insulating material, an
inorganic insulating material, or an organic metal compound.
A total thickness of the pixel electrode, light compensation
layer and organic light emitting unit may be 5000-6000 A
when the maximum wavelength intensity of white light emit-
ted from the organic light emitting unit is 440-470 nm or
550-580 nm, and the organic light emitting unit is formed
with a thickness of 1000-3000 A, and the pixel electrode
made of ITO is formed with a thickness of 300-700 A, and the
organic light emitting unit is formed with a thickness of
2000-4000 A when the maximum wavelength intensity of
white light emitted from the organic light emitting unit is
440-470 nm or 550-580 nm.

[0072] As described above, the light compensation layer
having a different refractive index from that of the insulating
layer adjacent thereto may be provided to compensate the
path and phase difference of incident lights emitted from the
organic light emitting unit, thereby coinciding cavity peak
phases over the entire white light and as a result preventing
color from being changed according to a viewing angle direc-
tion.

[0073] Furthermore, the light compensation layer may be
formed of a material having a different refractive index from
that of the insulating layer and thus the thickness thereof may
be reduced compared to a case where the light compensation
layer is formed of a material having the same refractive index,
thereby reducing the fabrication cost and decreasing the pro-
cess time, as well as reducing a driving voltage according to
the thickness reduction.

[0074] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
organic light emitting display device of the present invention
without departing from the spirit or scope of the invention.
Thus, it is intended that the present invention cover the modi-
fications and variations of this invention provided they come
within the scope of the appended claims and their equivalents.

What is claimed is:

1. An organic light emitting display device, comprising:
a substrate having a plurality of R, G, B pixels;

a thin-film transistor at each of the R, G, B pixels;

an insulating layer on the thin-film transistor having a first
refractive index;

alight compensation layer on the insulating layer having a
second refractive index different than the first refractive
index;

a plurality of pixel electrodes on the light compensation
layer at each one of the R, G, B pixels;

a light emitting unit on the respective pixel electrodes to
emit light; and

common electrode on the organic light emitting units,

wherein the light compensation layer, the pixel electrode,

and the organic light emitting unit in each pixel have the
following relation:
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where d°, d° d" are thicknesses of the light compensation
layer, pixel electrode and organic light emitting unit, respec-
tively, n°, n% n™ are refractive indices of the light compensa-
tion layer, pixel electrode and organic light emitting unit,
respectively, and A, is the peak wavelength of blue-light emit-
ted from the organic light emitting unit.

2. The organic light emitting display device of claim 1,
wherein the organic light emitting unit is a white organic
emitting unit for emitting white light.

3. The organic light emitting display device of claim 2,
further comprising a R,G.B color filter layers formed respec-
tively at each pixel of R,G,B pixels.

4. The organic light emitting display device of claim 1,
wherein the organic light emitting unit comprises;

a plurality of organic light emitting layers for emitting the

light; and

at least one charge generation layer between the organic

light emitting layers.

5. The charge generation layer includes n-type charge gen-
eration layer for generating n-type charges and p-type charge
generation layer for generating p-type charges.

6. The organic light emitting display device of claim 4,
wherein the organic light emitting unit further comprises:

an electron injection layer for injecting electrons into the

organic light emitting layer;

an electron transport layer for transporting electrons

injected through the electron injection layer to the
organic light emitting layer;

a hole injection layer for injecting holes into the organic

light emitting layer; and

a hole transport layer for transporting holes injected

through the hole injection layer.

7. The organic light emitting display device of claim 1,
wherein each pixel electrode is an anode and the common
electrode is a cathode.

8. The organic light emitting display device of claim 1,
wherein the pixel electrodes include a transparent conductive
material and the cathode includes a metal.

9. The organic light emitting display device of claim 1,
wherein the insulating layer includes an organic insulating
material.

10. The organic light emitting display device of claim 1,
wherein the light compensation layer includes a material
selected from the group consisting an organic insulating
material, an inorganic insulating material, and an organic
metal compound.

11. The organic light emitting display device of claim 1,
wherein the light compensation layer is single layer or multi
layers.

12. The organic light emitting display device of claim 1,
wherein a total thickness of the pixel electrode, light compen-
sation layer and organic light emitting unit is 5000-6000 A
when the maximum wavelength intensity of white light emit-
ted from the organic light emitting unit is 440-470 nm or
550-580 nm.

13. The organic light emitting display device of claim 12,
wherein the organic light emitting unit is formed with a thick-
ness of 1000-3000 A, and the pixel electrodes is formed with
a thickness of 300-700 A, and the organic light emitting unit
is formed with a thickness of 2000-4000 A when the maxi-
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mum wavelength intensity of white light emitted from the 15. The organic light emitting display device of claim 1,

organic light emitting unit is 440-470 nm or 550-580 nm. further comprising a W pixel configured to output white light
14. The organic light emitting display device of claim 1,  emitted from the organic light emitting unit.

further comprising a plurality of thin-film transistors (TFTs)

formed on the substrate and a TFT covering insulating layer

formed on the substrate to cover the TFTs. LI B
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