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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2010-0103547 filed in the
Korean Intellectual Property Office on Oct. 22, 2010, the
entire contents of which are incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The disclosed technology relates generally to an
organic light emitting diode (OLED) display.

[0004] 2. Description of the Related Technology

[0005] An organic light emitting diode (OLED) display
includes two electrodes and an organic emission layer dis-
posed between the two electrodes. Electrons injected from
one electrode and holes injected from the other electrode are
combined in the organic emission layer such that excitons are
formed. Light is then emitted by energy generated from the
excitons.

[0006] The organic light emitting diode (OLED) display is
classified as a top light emitting type organic light emitting
diode (OLED) display and a bottom light emitting type
organic light emitting diode (OLED) display. The top light
emitting type organic light emitting diode (OLED) display
includes a cathode formed of indium tin oxide (ITO) having
high resistance such that it is applied to a large sized organic
light emitting diode (OLED) display. Accordingly, a large
sized organic light emitting diode (OLED) display is con-
structed with a bottom light emitting type of organic light
emitting diode (OLED) display including a low resistance
material such as silver (Ag) as the cathode.

[0007] A bottom light emitting type of organic light emit-
ting diode (OLED) display has a low color gamut and low
luminous efficiency compared with the top light emitting type
of organic light emitting diode (OLED) display. Therefore, a
micro-cavity may be applied to the bottom light emitting type
of organic light emitting diode (OLED) to compensate for
these deficiencies. In a micro-cavity, light is repeatedly
reflected between a reflection layer and a translucent layer
that are separated by a predetermined distance such that a
strong interference effect is generated in the light. Based on
the micro-cavity spacing, light of a specific wavelength
becomes constructive, and light of remaining wavelengths is
destructive. The organic light emitting diode (OLED) display
including the micro-cavity has luminance that increases and
high color purity at a front side. However, the viewing angle
characteristic of the lateral or peripheral side of the organic
light emitting diode (OLED) display including the micro-
cavity is inversely proportional to the characteristic of the
front side. That is, the luminance is deteriorated and the color
purity is decreased according to the viewing angle. To solve
this problem, an additional optical film may be applied or an
additional structure may be formed under the organic light
emitting diode (OLED) display. However, including addi-
tional films or structures may increase the production cost and
energy consumption of the display, or may reduce the yield of
the display. The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the described technology and therefore it
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may contain information that does not form the prior art that
is already known in this country to a person of ordinary skill
in the art.

SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0008] An organic light emitting diode (OLED) display
capable of preventing deterioration of luminance and color
purity according to the viewing angle in a bottom light emit-
ting type including a micro-cavity is disclosed.

[0009] According to one aspect, an organic light emitting
diode (OLED) display including a plurality of pixels disposed
in a matrix, wherein the organic light emitting diode (OLED)
display includes a substrate, a translucent layer formed on the
substrate, a first electrode formed on the translucent layer, an
organic light emitting member formed on the first electrode,
and a second electrode formed on the organic light emitting
member, wherein the second electrode includes a reflective
material, wherein the thickness of the organic light emitting
member positioned at the left portion in one pixel and the
thickness of the organic light emitting member positioned at
the right portion in one pixel are different from each other.

[0010] According to one aspect, an organic light emitting
diode (OLED) display including a plurality of pixels disposed
in a matrix, wherein the organic light emitting diode (OLED)
display includes a substrate a translucent layer formed on the
substrate, a first electrode formed on the translucent layer, an
organic light emitting member formed on the first electrode,
and a second electrode formed on the organic light emitting
member, wherein the second electrode includes a reflective
material. wherein the thickness of the organic light emitting
member of the odd-numbered row pixel positioned at an
odd-numbered row among a plurality of pixels corresponds to
afirst thickness and the thickness of the organic light emitting
member of an even-numbered row pixel positioned at an
even-numbered row corresponds to a second thickness, and
wherein the first thickness and the second thickness are dif-
ferent from each other.

[0011] According to one aspect, an organic light emitting
diode (OLED) display including a plurality of pixels disposed
in a matrix, wherein the organic light emitting diode (OLED)
display includes a substrate, a translucent layer formed on the
substrate, a first electrode formed on the translucent layer, an
organic light emitting member formed on the first electrode,
and a second electrode formed on the organic light emitting
member, wherein the second electrode includes a reflective
material, wherein the thickness of the organic light emitting
member of an odd-numbered column pixel positioned at an
odd-numbered column among a plurality of pixels corre-
sponds to a first thickness, and the thickness of the organic
light emitting member of an even-numbered column pixel
positioned at an even-numbered column corresponds to a
second thickness, and wherein the first thickness and the
second thickness are different from each other.

[0012] According to one aspect, an organic light emitting
diode (OLED) display including a plurality of pixels disposed
in a matrix, wherein the organic light emitting diode (OLED)
display includes: a substrate, a translucent layer formed on
the substrate; a first electrode formed on the translucent layer,
an organic light emitting member formed on the first elec-
trode, and a second electrode formed on the organic light
emitting member, wherein the second electrode includes a
reflective material, wherein the thickness of the organic light
emitting member positioned at the upper portion in one pixel
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and the thickness of the organic light emitting member posi-
tioned at the lower portion in one pixel are different from each
other.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 illustrates a circuit of an organic light emit-
ting diode (OLED) display according to some embodiments.
[0014] FIG. 2 illustrates a schematic diagram showing an
arrangement of a plurality of pixels in an organic light emit-
ting diode (OLED) display according to some embodiments.
[0015] FIG. 3 illustrates a layout view showing three pixels
in an organic light emitting diode (OLED) display according
to some embodiments.

[0016] FIG. 4 is a cross-sectional view of the organic light
emitting diode (OLED) display of FIG. 3 taken along the line
IV-IV-IVT-IV™.

[0017] FIG. 51is a cross-sectional view of the organic light
emitting diode (OLED) display of FIG. 3 taken along the line
V-V.

[0018] FIG. 6 is a cross-sectional view of the organic light
emitting diode (OLED) display of FIG. 2 taken along the line
VI-VL

[0019] FIG. 7 is a graph showing a y-axis change d(y) of a
C.LE. color coordinate of a blue pixel according to the thick-
ness and viewing angle of an organic light emitting member in
an organic light emitting diode (OLED) display according to
some embodiments.

[0020] FIG. 8 is a graph showing a y-axis change d(y) of a
C.LE. color coordinate of a blue pixel according to a viewing
angle at various thicknesses of an organic light emitting mem-
ber according to the some embodiments.

[0021] FIG. 9 is a schematic diagram showing an arrange-
ment of a plurality of pixels in an organic light emitting diode
(OLED) display according to the some embodiments.
[0022] FIG. 10 is a cross-sectional view of an organic light
emitting diode (OLED) display of FIG. 9 taken along the line

[0023] FIG. 11 is a cross-sectional view of an organic light
emitting diode (OLED) display of FIG. 9 taken along the line
XI-XI.

[0024] FIG. 12 is aschematic diagram showing an arrange-
ment of a plurality of pixels in an organic light emitting diode
(OLED) display according to some embodiments.
[0025] FIG. 13 is aschematic diagram showing an arrange-
ment of a plurality of pixels in an organic light emitting diode
(OLED) display according to some embodiments.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

[0026] Hereinafter, various embodiments have been shown
and described in detail with reference to the accompanying
drawings. However, the various embodiments are exemplary
and the scope of the present invention may be modified in
various different ways, and is not limited to the embodiments
described herein.

[0027] Like elements having the same structures through-
out the embodiments are denoted by the same reference
numerals and are commonly described. Throughout the
description section, a description of like elements may be
omitted such that elements other than the like elements are
described.
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[0028] To clearly describe the exemplary embodiments,
parts not related on by the description are omitted, and like
reference numerals designate like elements throughout the
specification.

[0029] In addition, the size and thickness of each compo-
nent shown in the drawings are arbitrarily shown for under-
standing and ease of description. However, the sizes and
thicknesses illustrated are not limiting but may be variously
configured. In the drawings, the thickness of layers, films,
panels, regions, etc., are exaggerated for clarity. In addition,
in the drawings, for understanding and ease of description, the
thicknesses of some layers and areas are exaggerated and may
not reflect relative thicknesses of the layers. It will be under-
stood 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.

[0030] An organic light emitting diode (OLED) display
according to some embodiments will be described with ref-
erence to FIG. 1.

[0031] FIG. 1 illustrates a circuit of an organic light emit-
ting diode (OLED) display according to some embodiments.
Referring to FIG. 1, the organic light emitting display appa-
ratus according to some embodiments includes a plurality of
signal lines 121, 171, and 172, and a plurality of pixels PX
that are connected to the signal lines and are arranged sub-
stantially in a matrix.

[0032] The signal lines include a plurality of gate lines 121
that transmit gate signals (or scanning signals), a plurality of
data lines 171 that transmit data signals, and a plurality of
driving voltage lines 172 that transmit driving voltages. The
gate lines 121 extend substantially in a row direction, and are
substantially parallel to each other. The data lines 171 and the
driving voltage lines 172 extend substantially in a column
direction, and are substantially parallel to each other.

[0033] Each of the pixels PX may include a switching tran-
sistor Qs, a driving transistor Qd, and an organic light emit-
ting diode (OLED) LD. The switching thin film transistor Qs
has a control terminal, an input terminal, and an output ter-
minal. The control terminal of the switching thin film tran-
sistor Qs is connected to the gate line 121, the input terminal
is connected to the data line 171, and the output terminal is
connected to the driving thin film transistor Qd. The switch-
ing thin film transistor Qs may transmit a data signal applied
to the data line 171 to the driving thin film transistor Qd in
response to the scanning signal applied to the gate line 121.

[0034] The driving thin film transistor Qd may also include
a control terminal, an input terminal, and an output terminal.
The control terminal of the driving thin film transistor Qd is
connected to the switching thin film transistor Qs, the input
terminal is connected to the driving voltage line 172, while
the output terminal thereof connected to the organic light
emitting diode LD. The driving thin film transistor Qd differ-
entiates the flow of output currents I, ,, in dimension depend-
ing on the voltage difference between the control and output
terminals.

[0035] A capacitor Cst may be disposed between the con-
trol and input terminals of the driving thin film transistor Qd
such that it interconnects the control and input terminals. The
capacitor Cst is charged with the data signals applied to the
control terminal of the driving thin film transistor Qd, and
stores them even after the switching thin film transistor Qs
turns off.
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[0036] The organic light emitting diode LD has an anode
connected to the output terminal of the driving thin film
transistor Qd and a cathode connected to a common voltage
Vss. The organic light emitting diode LD emits light that is
varied in intensity depending upon the output current ILD of
the driving thin film transistor Qd to thereby display images.
[0037] The switching thin film transistor Qs and the driving
thin (ilm transistor Qd as illustrated in FIG. 1 are n-channel
field effect transistor (FET). However, at least one of the
switching thin film transistor Qs and the driving thin film
transistor Qd may be a p-channel field effect transistor. Fur-
thermore, the interconnection relationships among the thin
film transistors Qs and Qd, the capacitor Cst, and the organic
light emitting diode LD may be varied.

[0038] The specific structure of the organic light emitting
display shown in FIG. 1 will now be described with reference
to FIG. 2 to FIG. 6,

[0039] FIG. 2 is a schematic diagram illustrating an
arrangement of a plurality of pixels in an organic light emit-
ting diode (OLED) display according to some embodiments.
FIG. 3 is a layout view showing three pixels in the organic
light emitting diode (OLED) display according to some
embodiments. FIG. 4 is a cross-sectional view of the organic
light emitting diode (OLED) display of FIG. 3 taken along the
line IV-IV'-IV"-IV"'. FIG. 5 is a cross-sectional view of the
organic light emitting diode (OLED) display of FIG. 3 taken
along the line V-V. FIG. 6 is a cross-sectional view of the
organic light emitting diode (OLED) display of FIG. 2 taken
along the line VI-VI.

[0040] With reference to FIG. 2, in a first odd-numbered
row of the organic light emitting diode (OLED) display
according to some embodiments, a red pixel Rol displaying
red, a green pixel Gol displaying green, and a blue pixel Bol
displaying blue are alternately disposed. Three pixels of a red
pixel Rol, a green pixel Gol, and a blue pixel Bol form a pixel
group, and are repeatedly arranged according to rows.
[0041] Furthermore, in the first even-numbered row, a red
pixel Rel, a green pixel Gel, and a blue pixel Bel are alter-
nately disposed. Three pixels of a red pixel Rel, a green pixel
Gel, and a blue pixel Bel form one pixel group, and may be
repeatedly arranged according to rows.

[0042] Asillustrated in FIG. 2, pixels of the same color may
be disposed in the same column. The red pixels Rol and Rel
may be disposed in the first red odd-numbered column, the
green pixels Gol and Gel may be disposed in the first green
odd-numbered column, and the blue pixels Bol and Bel may
be disposed in the first blue odd-numbered column. Further-
more, the red pixels Rol and Rel may be disposed in the first
red even-numbered column, the green pixels Gol and Gel may
be disposed in the first green even-numbered column, and the
blue pixels Bol and Bel may be disposed in the first blue
even-numbered column. Further, the red pixels Rol and Rel
may be disposed in the second red odd-numbered column, the
green pixels Gol and Gel may be disposed in the second green
odd-numbered column, and the blue pixels Bol and Bel may
be disposed in the second blue odd-numbered column.
[0043] The embodiment illustrated by FIG. 2 only shows
the pixel arrangement of 2 rows and 9 columns as the portion
of all pixel arrangements, however various exemplary
embodiments including any number of rows and columns are
possible.

[0044] The detailed structure of the organic light emitting
diode (OLED) display of FIG. 2 will be described with ref-
erence to FIG. 3 to FIG. 6.
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[0045] FIG. 3 illustrates one pixel group including the red
pixel Rol, the green pixel Gol, and the blue pixel Bol that are
disposed in the first odd-numbered row in an organic light
emitting diode (OLED) display according to some embodi-
ments. The three pixels may each include a gate line 121, a
dataline 171, a driving voltage line 172, a switching thin film
transistor Qs, and a driving thin film transistor Qd. Each of the
pixels may have the same structure. Accordingly, like ele-
ments are designated by the same reference numerals.
[0046] As illustrated in FIGS. 4-6, a plurality of driving
semiconductors 1545 and a plurality of semiconductor stripes
151 may be formed on an insulating substrate 110.

[0047] The driving semiconductors 1546 have an island
shape, and the semiconductor stripes 151 are extended in the
transverse direction. The driving semiconductors 1545 and
the semiconductor stripes 151 may be made of a semiconduc-
tor material such as crystalline silicon or amorphous silicon.
[0048] A plurality of gate lines 121, a plurality of driving
input electrodes 1735, and a plurality of driving output elec-
trodes 1755 are formed on the driving semiconductors 1545
and the semiconductor stripes 151.

[0049] The gate lines 121 transmit gate signals and are
substantially extended in the horizontal direction. Each gate
line 121 includes a plurality of switching control electrodes
124a projecting upward from the gate line 121, and an end
portion 129 having a large area for contact with another layer
or an external driving circuit. The gate lines 121 have sub-
stantially the same planar shape as the semiconductor stripes
151.

[0050] The driving input electrodes 1735 and the driving
output electrodes 1755 each are formed to have an island
shape, and are separated from the gate lines 121. The driving
input electrodes 1735 and the driving output electrodes 1756
are opposite to each other on the driving semiconductors
1545.

[0051] A plurality of pairs of ohmic contacts 1635 and 1655
are formed between the driving semiconductors 1545 and the
driving input electrodes 1735, and the semiconductor islands
1545 and the driving output electrodes 1755, respectively.
Furthermore, a plurality of the impurity doping portions 161
doped with an impurity are formed between the gate lines 121
and the semiconductor stripes 151.

[0052] The ohmic contacts 1635 and 1655 and the impurity
doping portions 161 are preferably made of a crystalline
semiconductor material doped with an impurity such as poly-
silicon, microcrystalline silicon heavily doped with an n-type
impurity such as phosphorous, or an amorphous semiconduc-
tor material.

[0053] A gate insulating layer 140 may be formed on the
gate lines 121, the driving input electrodes 1735, and the
driving output electrodes 17564.

[0054] A plurality of switching semiconductors 154a pret-
erably made of hydrogenated amorphous silicon may be
formed on the gate insulating layer 140. The switching semi-
conductors 154a have an island shape, and overlap the
switching control electrodes 124a.

[0055] A plurality of the data lines 171, a plurality of the
driving voltage lines 172, and a plurality of electrode mem-
bers 176 may be formed on the switching semiconductors
154a and the gate insulating layer 140.

[0056] The data lines 171 for transmitting data signals
extend substantially in the longitudinal direction and intersect
the gate lines 121. Each data line 171 may include a plurality
of switching input electrodes 173a extended toward the
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switching control electrodes 124a and an end portion 179
having a large area for contact with another layer or an exter-
nal driving circuit.

[0057] The driving voltage lines 172 for transmitting driv-
ing voltages extend substantially in the longitudinal direc-
tional, intersect the gate lines 121, and are parallel to the data
lines 171. Each of the driving voltage lines 172 includes a
plurality of protrusions 177.

[0058] As illustrated in FIG. 3, the electrode members 176
may have an island shape, and are separated from the data
lines 171 and the driving voltage lines 172. The electrode
members 176 each include one portion 1754 (hereinafter
referred to as a “switching output electrode™) opposite to the
switching input electrodes 173a. 'L he electrode members may
also include other portions 1245 (hereinafter referred to as a
“driving control electrode”) overlapping the driving semicon-
ductors 1545. The switching input electrodes 173a and the
switching output electrodes 1754 are opposite one another on
the switching semiconductors 154a.

[0059] A plurality of pairs of ohmic contacts 163a and 165a
are respectively formed between the switching semiconduc-
tors 154a and the switching input electrodes 173, and the
switching semiconductors 154a and the switching output
electrode 1754, respectively.

[0060] A passivation layer 180 may be formed on the data
lines 171, the driving voltage lines 172, and the electrode
members 176. The passivation layer 180 may have a plurality
of contact holes 1854¢ and 182 respectively exposing the pro-
trusions 177 of the driving voltage lines 172 and the end
portions 179 of the data lines 171. The passivation layer 180
and the gate insulating layer 140 may have a plurality of
contact holes 181, 184, and 1855 respectively exposing the
end portions 129 of the gate lines 121, the driving input
electrodes 1734, and the driving output electrodes 17564.

[0061] A translucent member 193 may be formed on the
passivation layer 180. The translucent member 193 may be
formed over the whole surface of the substrate including the
red pixel Rol, the green pixel Gol, and the blue pixel Bol. The
translucent member 193 may be configured as a partially
reflective surface such that a portion of light is transmitted and
a portion of light is reflected. The translucent member 193
may be configured to use a distributed Bragg reflection
(DBR) for controlling the reflection ratio of a specific wave-
length.

[0062] The translucent member 193 along with the com-
mon electrode 270 generate a micro-cavity eftect. The micro-
cavity effect occurs when light is repeatedly reflected
between a reflection layer and translucent layers, which are
spaced from each other by a predetermined distance such that
light of a predetermined wavelength is enhanced by construc-
tive interference. The common electrode 270 may function as
a reflection layer, and the translucent member 193 may func-
tion as a translucent layer.

[0063] A plurality of pixel electrodes 191, a plurality of
connecting members 85, and a plurality of contact assistants
81 and 82 may be formed on the translucent member 193. The
pixel electrodes 191 may be connected to the driving output
electrodes 1755 through the contact holes 1855.

[0064] The connecting members 85 are respectively con-
nected to the protrusions 177 of the driving voltage lines 172
and the driving input electrodes 1735 through the contact
holes 184 and 1854, and form storage capacitors Cst by
overlapping portions of the driving control electrodes 1244.
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[0065] The contact assistants 81 and 82 are connected to the
end portions 129 of the gate lines 121 and the end portions
179 of the data lines 171 through the contact holes 181 and
182, respectively. The pixel electrodes 191, the connecting
members 85, and the contact assistants 81 and 82 are prefer-
ably made of a transparent conductor such as ITO or [ZO.

[0066] An insulating bank 361 may be formed on the pixel
electrodes 191, the connecting members 85, and the contact
assistants 81 and 82. The bank 361 surrounds the edges of the
pixel electrodes 191 to define openings 365. A plurality of
organic light emitting members 370 may be formed on the
bank 361 and the pixel electrodes 191. The organic light
emitting members may include an auxiliary layer (not shown)
for improving light emitting efficiency as well as light emis-
sion layers 370R, 370G, and 370B for emitting light. In
addition, the auxiliary layer may include an electron transport
layer (not shown) and a hole transport layer (not shown), and
an electron injecting layer (not shown) and a hole injecting
layer (not shown).

[0067] The common electrode 270 may be formed on the
organic light emitting members 370. The common electrode
270 is preferably made of a material with a high reflection
rate. The common electrode 270 is formed over the whole
surface of the substrate 110, and forms a pair with each pixel
electrode 191 to flow the current to the organic light emitting
members.

[0068] The common electrode 270 changes the light emit-
ting characteristics of the light from the light emission layers
370R and 370B, and light near a wavelength corresponding to
each resonance wavelength among the changed light is
enhanced through the translucent member 193, while light of
different wavelengths is suppressed. Here, the enhancement
and the suppression of the specific wavelengths are deter-
mined by the micro-cavity length. The micro-cavity length
may be controlled by the thickness of the translucent member
193.

[0069] The pixel electrodes 191, the light emission layers
370R, 370G, and 370B, and the common electrode 270 form
organic light emitting diodes LD. The pixel electrodes 191
may be configured as anodes and the common electrode 270
as a cathode, or the pixel electrodes 191 may be configured as
cathodes and the common electrode 270 as an anode.

[0070] FIG. 6 is a cross-sectional view showing one pixel
group including the red pixel Rel, the green pixel Gel, and the
blue pixel Bel disposed in the first even-numbered row in the
organic light emitting diode (OLED) display according to
some embodiments.

[0071] The structure of the red pixel Rol, the green pixel
Gol, and the blue pixel Bol is similar to the structure of the
pixels disposed in the first odd-numbered row shown in FIG.
5, however, the thickness t2 of the organic light emitting
member 370 is different.

[0072] The relation between the thickness t1 of the organic
light emitting member 370 of the pixel disposed in the first
odd-numbered row and the thickness t2 of the organic light
emitting member 370 of the pixel disposed in the first even-
numbered row will be described with reference to FIG. 7 and
FIG. 8.

[0073] FIG. 7 is a graph showing a y-axis change d(y) of a
C.LE. color coordinate of a blue pixel according to thickness
and viewing angle of an organic light emitting member in an
organic light emitting diode (OLED) display according to
some embodiments.
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[0074] Asshownin FIG. 7, the change d(y) of the blue pixel
is changed according to the viewing angle such that the color
coordinate is changed according to the viewing angle, and
thereby the color purity is deteriorated. However, the change
d(y) according to the viewing angle for the organic light
emitting member having the thickness of 0 nm to 180 nm is
mostly changed in a range between about -0.1 to 0.1 such that
the change amount of the color coordinate according to the
viewing angle is small, and thereby the color purity is not
largely decreased.

[0075] Accordingly, the thickness of the organic light emit-
ting member of'the first odd-numbered row pixel and the first
even-numbered row pixel may be a thickness for which the
change d(y) according to the viewing angle for the first odd-
numbered row pixel and the first even-numbered row pixel is
in the range of about -0.1 to 0.1.

[0076] FIG. 8 is a graph showing a y-axis change d(y) of a
C.LE. color coordinate of a blue pixel according to a viewing
angle when the thickness of an organic light emitting member
of all blue pixels is 60 nm, the thickness of an organic light
emitting member of all blue pixels is 90 nm, the thickness of
an organic light emitting member of the first odd-numbered
row pixel is 60 nm, and the thickness of an organic light
emitting member of the first even-numbered row pixel is 90
nm in an organic light emitting diode (OLED) display accord-
ing to some embodiments.

[0077] Table 1 illustrates values of an x-axis, a y-axis, and
a normalized L, of a C.ILE. color coordinate of a blue pixel
according to the viewing angle when the thickness of an
organic light emitting member of all blue pixels is 60 nm, the
thickness of an organic light emitting member of all blue
pixels is 90 nm, the thickness of an organic light emitting
member of the first odd-numbered row pixel is 60 nm, and the
thickness of an organic light emitting member of the first
even-numbered row pixel is 90 nm in an organic light emitting
diode (OLED) display according to some embodiments.
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thickness of an organic light emitting member of the first
odd-numbered row pixel is 60 nm and the thickness of an
organic light emitting member of the first even-numbered row
pixel is 90 nm, the change d(y) according to the viewing angle
of'the first odd-numbered row pixel has the positive slope and
the d(y) according to the viewing angle of the first even-
numbered row pixel has the negative slope such that the
change d(y) according to the viewing angle of all blue pixels
are in the range of 0 to -0.01. Therefore it may be confirmed
that the change of the color coordinate is small and the color
purity is not largely deteriorated.

[0079] As described above, the thickness t1 of the organic
light emitting member of the first odd-numbered row pixel
and the thickness t2 of the organic light emitting member of
the first even-numbered row pixel are determined for the
change d(y) according to the viewing angle of the first odd-
numbered row pixel to have the positive slope and for the
change d(y) according to the viewing angle of the first even-
numbered row pixel to have the negative slope. Therefore, the
optical characteristics of the first odd-numbered row pixel
and the first even-numbered row pixel may compensate for
one another such that the later viewing angle is improved.

[0080] Also, as illustrated in Table 1, the change d(x) of the
x-axis of the C.1.E. color coordinate according to the viewing
angle of the blue pixel is small relative to the change d(y) of
the y-axis of the C.LLE. color coordinate according to the
viewing angle of the blue pixel. As a result, it may be con-
firmed that the change d(x) of the x-axis does not largely
influence the color purity. Also, the change d(x) of the x-axis
and the change d(y) of the y-axis of the C.L.E. color coordinate
according to the viewing angle for the red pixel and the green
pixel are also small compared with the change d(y) of the
y-axis of the C.1.E. color coordinate according to the viewing
angle of the blue pixel such that the color purity is not largely
influenced.

TABLE 1
a
viewing 60 nmé 90 nm¢ 60 nm + 90 nm e
angle  x@a ya La xa ya La xa ya La
04  0.1504 0.0464a 1004 0.1304 0.0884 1004 0.1414 0.064a 1004
5@ 01504 00464 99@ 0.131€ 0.087@ 99@ 0.141@ 0.064@ 994
104 01514 0.0458 974 0.1314 0.084a 974 0.1424 0.0634 974
154 0.1514a 0.045a 934 01334 0.079@a 944 0.143a 0.061a 934
204 01534 0.0464a 88a 0.135@ 0.072a 89@ 0.144a 0.059a 89@a
254 01544 0.048@ 824 0.1384 0.0654 844 0.1454 0.057@ 834
304 01544 0.052@& 774 0.1414 0.0594 784 0.1474 0.0564 774
35 01554 0.059a 724 0.1444 0.0534 714 0.1484 0.055a 714
404 01544 0.0684a 684 0.1474 0.049a 644 0.149@ 0.0564 664
454 01544 0.0794 644 0.1494 0.047@ 574 0.1504 0.057@ 604
504 01534 0.087@4 624 0.1504 0.047@4 4954 0.1514 0.059a4 544
554 01534 0.093a 594 0.151a 0.0474 4248 01524 0.062a 494
604  0.154@ 0.0964a 574 0.1524 0.0484 374 0.1524 0.0654 454
[0078] Asillustrated in FIG. 8 and Table 1, when the thick- [0081] On the otherhand, according to some embodiments,

ness of an organic light emitting member of all blue pixels is
60 nm, the change d(y) according to the viewing angle of the
blue pixel has a positive slope and is increased. When the
thickness of an organic light emitting member of all blue
pixels is 90 nm, the change d(y) according to the viewing
angle of the blue pixel has a negative slope and is decreased.
‘Therefore, it may be confirmed that the color purity is dete-
riorated according to the viewing angle. However, when the

the thicknesses of the organic light emitting member 370 of
the odd-numbered row pixel and the even-numbered row
pixel are different from each other to compensate the optical
characteristics of the odd-numbered row pixel and the even-
numbered row pixel for improving the lateral viewing angle.
However the thicknesses of the organic light emitting mem-
ber 370 of the odd-numbered column pixel and the even-
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numbered column pixel of the same color may be different
from each other to improve the lateral viewing angle.

[0082] Next, a structure in which the thicknesses of the
organic light emitting member 370 of the odd-numbered col-
umn pixel and the even-numbered column pixel of the same
color are different from each other in the organic light emit-
ting diode (OLED) display according to the some embodi-
ments will be described with reference to FIGS. 9 10 11.
[0083] FIG. 9 is a schematic diagram illustrating an
arrangement of a plurality of pixels in an organic light emit-
ting diode (OLED) display according to some embodiments,
FIG. 10 is a cross-sectional view of the organic light emitting
diode (OLED) display of FIG. 9 taken along the line X-X, and
FIG. 11 is a cross-sectional view of the organic light emitting
diode (OLED) display of FIG. 9 taken along the line XI-XI.
[0084] The embodiments illustrated in FIGS. 9-11 has a
similar structure to the embodiments illustrated in FIGS. 1-6
such that a description of like elements is hereby omitted, The
embodiments differ in thicknesses for the odd-numbered col-
umn pixel and the even-numbered column pixel.

[0085] As shown in FIG. 9, in the organic light emitting
diode (OLED) display according to some embodiments, the
red pixel Roc may be disposed in the first red odd-numbered
column, the green pixel Goc may be disposed in the first green
odd-numbered column, and the blue pixel Boc may be dis-
posed in the first blue odd-numbered column. Furthermore,
the red pixel Rec may be disposed in the first red even-
numbered column neighboring the first blue odd-numbered
column, the green pixel Gec may be disposed in the first green
even-numbered column, and the blue pixel Bec may be dis-
posed in the first blue even-numbered column. Further, the
red pixel Roc may be disposed in the second red odd-num-
bered column, the green pixel Goc may be disposed in the
second green odd-numbered column, and the blue pixel Boc
may be disposed in the second blue odd-numbered column.
[0086] Next, the detail structure of the organic light emit-
ting diode (OLED) display of FIG. 9 will be described with
reference to FIG. 10 and FIG. 11. FIG. 10 is a cross-sectional
view of the red pixel Roc disposed in the first red odd-num-
bered column in the organic light emitting diode (OLED)
display of FIG. 9, and FIG. 11 is a cross-sectional view of the
red pixel Rec disposed in the first red even-numbered column
in the organic light emitting diode (OLED) display of F1G. 9.
[0087] As shown in FIG. 10, the organic light emitting
member 370 having a predetermined thickness t3 is formed in
the red pixel Roc disposed in the first red odd-numbered
column. Also, as shown in FIG. 11, the organic light emitting
member 370 having a predetermined thickness t4 is formed in
the red pixel Rec disposed in the first red even-numbered
column.

[0088] The thickness t3 of the organic light emitting mem-
ber of the first red odd-numbered column pixel and the thick-
ness t4 of the organic light emitting member of the first red
even-numbered column pixel are determined for the change
d(y) according to the viewing angle of the first red odd-
numbered column pixel to have the positive slope and for the
change d(y) according to the viewing angle of the first red
even-numbered column pixel to have the negative slope.
Therefore, the optical characteristics of the first red odd-
numbered column pixel and the first red even-numbered col-
umn pixel may compensate for one another such that the later
viewing angle is improved.

[0089] Here, the thickness t3 of the organic light emitting
member of the first red odd-numbered column pixel and the
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thickness t4 of the organic light emitting member of the first
red even-numbered column pixel may be a thickness such that
the change d(y) according to the viewing angle of the first red
odd-numbered column pixel and the first red even-numbered
column pixel is disposed in the range between about -0.1 to
0.1.

[0090] In the above embodiment, only the thickness of the
organic light emitting member 370 of the red odd-numbered
column pixel and the red even-numbered column pixel is
described. However the thickness of the organic light emit-
ting member 370 of the green odd-numbered column pixel
and the green even-numbered column pixel may be formed as
described above, and the thickness of the organic light emit-
ting member 370 of the blue odd-numbered column pixel and
the blue even-numbered column pixel may be formed as
described above.

[0091] The thicknesses of the organic light emitting mem-
bers 370 of the odd-numbered row pixel and the even-num-
bered row pixel of the same color are differently formed inthe
first exemplary embodiment to effectively compensate the
optical characteristics of the odd-numbered row pixel and the
even-numbered row pixel for improving the lateral viewing
angle. However, the optical characteristics of the left portion
and the right portion in one pixel may be effectively compen-
sated by differently forming the thickness of the organic light
emitting member 370 between the left portion and the right
portion in one pixel to improve the lateral viewing angle.
[0092] Next, the structure for forming the thickness of the
organic light emitting member 370 between the left portion
and the right portion having a different thickness in one pixel
in the organic light emitting diode (OLED) display accord-
ingly some embodiments will be described with reference to
FIG. 12.

[0093] FIG. 12 is a schematic diagram showing an arrange-
ment of a plurality of pixels in an organic light emitting diode
(OLED) display according to some embodiments.

[0094] The embodiment illustrated in FIG. 12 has a similar
structure to the embodiments of FIGS. 1-6 above, such that a
description of like elements will be omitted. The embodiment
illustrated in FIG. 12 differs from the embodiments above in
that an organic light emitting member having the different
thicknesses between the left portion and the right portion in
one pixel may be formed. As shown in FIG. 12, in the organic
light emitting diode (OLED) display according to some
embodiments, the red pixel Rl and Rr, the green pixel Gl and
Gr, and the blue pixel Bl and Br are alternately disposed in the
first odd-numbered row. Three pixels of the red pixel Rl and
Rr, the green pixel Gl and Gr, and the blue pixel Bl and Br
form one group, and may be repeatedly arranged according to
TOWS.

[0095] Also, the red pixel Rel, the green pixel Gel, and the
blue pixel Bel are alternately disposed in the first even-num-
bered row. Three pixels of the red pixel Rel, the green pixel
Gel, and the blue pixel Bel form one group, and are repeatedly
arranged according to rows.

[0096] One red pixel R1and Rr may be divided into the left
portion red pixel Rl and the right portion red pixel Rr, one
green pixel Gl and Gr may be divided into the left portion
green pixel Gl and the right portion green pixel Gr, and one
blue pixel Bl and Br may be divided into the left portion blue
pixel Bl and the right portion blue pixel Br.

[0097] The thickness of the organic light emitting member
of the left portion red pixel and the thickness of the organic
light emitting member of the right portion red pixel are deter-
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mined for the change d(y) according to the viewing angle of
the left portion red pixel R1 and the change d(y) according to
the viewing angle of the right portion red pixel Rr to have the
slope of the different polarities. Therefore, the optical char-
acteristics of the left portion red pixel and the right portion red
pixel may compensate for one another such that the later
viewing angle may be improved.

[0098] The left portion green pixel Gl and the right portion
green pixel Gr, and the left portion blue pixel Bl and the right
portion blue pixel Br, may be formed like left portion red pixel
RI and the right portion red pixel Rr.

[0099] Here, the thickness of the organic light emitting
member 370 of red, green, and blue pixels of the left portion
and the thickness of the organic light emitting member 370 of
the red, green, and blue pixels of the right portion may be a
thickness such that the change d(y) according to the viewing
angle of the left portion pixel and the right portion pixel is
disposed in the range of about -0.1 to 0.1.

[0100] According to some embodiments, the thicknesses of
the organic light emitting members 370 of the left portion and
the right portion within one pixel are different to effectively
compensate the optical characteristics of the left portion and
the right portion within one pixel for improving the lateral
viewing angle. However, the thickness of the upper portion
and the lower portion of the organic light emitting member
370 in one pixel may be configured to effectively compensate
the optical characteristics of the upper portion and the lower
portion in one pixel such that the lateral viewing angle may be
improved.

[0101] Next, the structure forming the upper portion and
the lower portion of the organic light emitting member with
the different thicknesses in one pixel in the organic light
emitting diode (OLED) display according some embodi-
ments will be described with reference to FIG. 13.

[0102] FIG. 13 is aschematic diagram showing an arrange-
ment of a plurality of pixels in an organic light emitting diode
(OLED) display according to the fourth exemplary embodi-
ment.

[0103] The embodiment illustrated in FIG. 13 has a similar
structure to the embodiments of FIGS. 1-6 above, such that a
description of like elements will be omitted. The embodiment
illustrated in FIG. 13 differs from the embodiments above in
that an organic light emitting member having the different
thicknesses between the upper portion and the lower portion
in one pixel.

[0104] As shown in FIG. 13, the red pixel Ru and Rd, the
green pixel Gu and Gd, and the blue pixel Bu and Bd are
alternately disposed in the first odd-numbered row of the
organic light emitting diode (OLED) display according to the
fourth exemplary embodiment. Three pixels of the red pixel
Ru and Rd, the green pixel Gu and Gd, and the blue pixel Bu
and Bd form one group, and may be repeatedly arranged
according to rows.

[0105] Also, the red pixel Ru and Rd, the green pixel Gu
and Gd, and the blue pixel Bu and Bd are alternately disposed
in the first even-numbered row. Three pixels of the red pixel
Ru and Rd, the green pixel Gu and Gd, and the blue pixel Bu
and Bd form one group, and are repeatedly arranged accord-
ing to rows.

[0106] Here, one red pixel Ru and Rd is divided into the
upper portion red pixel Ru and the lower portion red pixel Rd,
one green pixel Gu and Gd is divided into the upper portion
green pixel Gu and the lower portion green pixel Gd, and one
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blue pixel Bu and Bd is divided into the upper portion blue
pixel Bu and the lower portion blue pixel Bd.

[0107] The thickness of the organic light emitting member
of'the upper portion red pixel and the thickness of the organic
light emitting member of the lower portion red pixel are
determined for the change d(y) according to the viewing
angle of the upper portion red pixel Ru and the change d(y)
according to the viewing angle of the lower portion red pixel
Rd to have aslope of the different polarities., Therefore, the
optical characteristics of the upper portion red pixel and the
lower portion red pixel compensate for each other such that
the later viewing angle may be improved.

[0108] The upper portion green pixel Gl and the lower
portion green pixel Gr, and the upper portion blue pixel Bland
the lower portion blue pixel Br, may be formed like the upper
portion red pixel R1 and the lower portion red pixel Rr.
[0109] The thickness of the upper portion of the organic
light emitting member 370 of the red, green, and blue pixels
and the thickness of the lower portion of the organic light
emitting member 370 of the red, green, and blue pixels may
be a thickness such that the change d(y) according to the
viewing angle of the red, green, and blue pixels of the upper
portion and the red, green, and blue pixels of the lower portion
is disposed in the range of about -0.1 to 0.1.

[0110] Inthe present embodiment, one switching thin film
transistor Qs and one driving thin film transistor Qd are
described, but at least one thin film transistor and a plurality of
signal lines may be additionally added.

[0111] Furthermore, the structure of the thin film transistor
is not limited to the above-described structure, and may be
varied such as to a bottom gate type or a top gate type.
[0112] As discussed above, an organic light emitting diode
(OLED) display capable of preventing deterioration of lumi-
nance and color purity according to the viewing angle in a
bottom light emitting type including a micro-cavity is dis-
closed.

[0113] The thicknesses of the organic emission layers of an
odd-numbered row pixel and the even-numbered row pixel
displaying the same color among a plurality of pixels may be
different from each other. The odd-numbered row pixel and
the even-numbered row pixel displaying the same color may
be one of a red pixel, a green pixel, and a blue pixel.

[0114] The thickness of the organic light emitting member
of the odd-numbered row pixel may be a thickness for a
change d(y) of the y-axis of a C.L.E. color coordinate accord-
ing to a viewing angle of the odd-numbered row pixel to be
disposed in the range of about -0.1t0 0.1. The thickness of the
organic light emitting member of the even-numbered row
pixel may be a thickness for a change d(y) of the y-axis of the
C.LE. color coordinate according to the viewing angle of the
even-numbered row pixel to be disposed within the range of
about -0.1 to 0.1.

[0115] The thickness of the organic light emitting member
of the odd-numbered row pixel and the thickness of the
organic light emitting member of the even-numbered row
pixel may be formed for the slope of the change d(y) accord-
ing to the viewing angle of the odd-numbered row pixel and
the slope of the change d(y) according to the viewing angle of
the even-numbered row pixel to have opposite polarities.
[0116] The thickness of the organic light emitting member
of the odd-numbered row pixel and the thickness of the
organic light emitting member of the even-numbered row
pixel may be formed for the change d(y) according to the
viewing angle of the odd-numbered row pixel to have a posi-
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tive slope and the change d(y) according to the viewing angle
of the even-numbered row pixel to have a negative slope.
[0117] The thickness of the organic light emitting member
of the odd-numbered row pixel and the thickness of the
organic light emitting member of the even-numbered row
pixel may be formed for the change d(y) according to the
viewing angle of the odd-numbered row pixel to have a nega-
tive slope and the change d(y) according Lo the viewing angle
of the even-numbered row pixel to have a positive slope.
[0118] Thethicknesses ofthe organic emission layers ofthe
odd-numbered column pixel and the even-numbered column
pixel displaying the same color among a plurality of pixels
may be different from each other. The odd-numbered column
pixel and the even-numbered column pixel displaying the
same color may be one of a red pixel, a green pixel, or and a
blue pixel.

[0119] The thickness of the organic light emitting member
of'the odd-numbered column pixel may be a thickness for the
change d(y) of the y-axis of a C.L.E. color coordinate accord-
ing to a viewing angle of the odd-numbered column pixel to
be disposed within the range of about -0.1 to 0.1, and the
thickness of the organic light emitting member of the even-
numbered column pixel may be a thickness for the change
d(y) of the y-axis of the C.I.E. color coordinate according to
the viewing angle of the even-numbered column pixel to be
disposed within the range of about -0.1 to 0.1.

[0120] The thickness of the organic light emitting member
of the odd-numbered column pixel and the thickness of the
organic light emitting member of the even-numbered column
pixel may be formed for the slope of the change d(y) accord-
ing to the viewing angle of the odd-numbered column pixel
and the slope of the change d(y) according to the viewing
angle of the even-numbered column pixel such that the slopes
have opposite polarities.

[0121] The thickness of the organic light emitting member
of the odd-numbered column pixel and the thickness of the
organic light emitting member of the even-numbered column
pixel may be formed for the change d(y) according to the
viewing angle of the odd-numbered column pixel to have a
positive slope and the change d(y) according to the viewing
angle of the even-numbered column pixel to have a negative
slope.

[0122] The thickness of the organic light emitting member
of the odd-numbered column pixel and the thickness of the
organic light emitting member of the even-numbered column
pixel may be formed for the change d(y) according to the
viewing angle of the odd-numbered column pixel to have a
negative slope and the change d(y) according to the viewing
angle of the even-numbered column pixel to have a positive
slope.

[0123] A pixel of the plurality of pixels having a different
thickness may be one of a red pixel, a green pixel, or and a
blue pixel. The thickness of the organic light emitting mem-
ber positioned at the left portion of the pixel may be a thick-
ness for the change d(y) of the y-axis of the C.I.E. color
coordinate according to viewing angle of the left portion in
the pixel to be disposed within the range of about -0.1 t0 0.1,
and the thickness of the organic light emitting member posi-
tioned at the right portion of the pixel may be a thickness for
the change d(y) of the y-axis of the C.L.E. color coordinate
according to viewing angle of the right portion in the pixel to
be disposed within the range of about -0.1 to 0.1.

[0124] The thickness of the organic light emitting member
positioned at the left portion of the pixel and the thickness of
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the organic light emitting member positioned at the right
portion of the pixel may be thicknesses for the slope of the
change d(y) according to the viewing angle of the left portion
in the pixel and the slope of the change d(y) according to the
viewing angle ofthe right portion in the pixel to have opposite
polarities.

[0125] The thickness of the organic light emitting member
positioned at the left portion of the pixel and the thickness ol
the organic light emitting member positioned at the right
portion of the pixel may be formed for the slope of the change
d(y) according to the viewing angle of the left portion in the
pixel to be positive and for the slope of the change d(y)
according to the viewing angle of the right portion in the pixel
to be negative.

[0126] The thickness of the organic light emitting member
positioned at the left portion of the pixel and the thickness of
the organic light emitting member positioned at the right
portion of the pixel may be formed for the slope of the change
d(y) according to the viewing angle of the left portion in the
pixel to be negative and for the slope of the change d(y)
according to the viewing angle of the right portion in the pixel
to be positive.

[0127] A pixel of the plurality of pixels having a different
thickness may be one of a red pixel, a green pixel, and a blue
pixel. The thickness of the organic light emitting member
positioned at the upper portion of the pixel may be thick-
nesses for the change d(y) of the y-axis of the C.ILE. color
coordinate according to viewing angle of the upper portion in
the pixel to be disposed within the range of about -0.1 t0 0.1,
and the thickness of the organic light emitting member posi-
tioned at the lower portion of the pixel may be a thickness for
the change d(y) of the y-axis of the C.I.E. color coordinate
according to viewing angle of the lower portion in the pixel to
be disposed within the range of about -0.1 to 0.1.

[0128] The thickness of the organic light emitting member
positioned at the upper portion of the pixel and the thickness
of the organic light emitting member positioned at the lower
portion of the pixel may be a thickness for the slope of the
change d(y) according to the viewing angle of the upper
portionin the pixel and the slope of the change d(y) according
to the viewing angle of the lower portion in the pixel such that
the slopes have opposite polarities.

[0129] The thickness of the organic light emitting member
positioned at the upper portion of the pixel and the thickness
of the organic light emitting member positioned at the lower
portion of the pixel may be formed for the slope of the change
d(y) according to the viewing angle of the upper portion in the
pixel to be positive and for the slope of the change d(y)
according to the viewing angle of the lower portion in the
pixel to be negative.

[0130] The thickness of the organic light emitting member
positioned at the upper portion of the pixel and the thickness
of the organic light emitting member positioned at the lower
portion of the pixel may be formed for the slope of the change
d(y) according to the viewing angle of the upper portion in the
pixel to be negative and for the slope of the change d(y)
according to the viewing angle of the lower portion in the
pixel to be positive.

[0131] According some embodiments, in the bottom light
emitting type of organic light emitting diode (OLED) display
applied with the micro-cavity, the thicknesses of the organic
light emitting members of the odd-numbered row pixel and
the even-numbered row pixel are different such that the opti-
cal characteristics of the odd-numbered row pixel and the
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even-numbered row pixel compensate for one another,
thereby improving the lateral viewing angle. Accordingly, the
luminance and the color purity may be prevented from being
deteriorated according to the viewing angle.

[0132] Furthermore, the thicknesses of the organic light
emitting members of the odd-numbered column pixel and the
even-numbered column pixel are different such that the opti-
cal characteristics of the odd-numbered column pixel and the
even-numbered column pixel are effectively compensated to
each other, thereby improving the lateral viewing angle.
Accordingly the luminance and the color purity may be pre-
vented from being deteriorated according to the viewing
angle.

[0133] The thicknesses of the organic light emitting mem-
bers of the left portion and the right portion in one pixel may
be different such that the optical characteristics of the left
portion and the right portion in one pixel compensate for one
another, thereby improving the lateral viewing angle. Accord-
ingly, the luminance and the color purity may be prevented
from being deteriorated according to the viewing angle.
[0134] Furthermore, the thicknesses of the organic light
emitting members of the upper portion and the lower portion
in one pixel may be different such that the optical character-
istics of the upper portion and the lower portion in one pixel
are effectively compensated to each other, thereby improving
the lateral viewing angle. Accordingly the luminance and the
color purity may be prevented from being deteriorated
according to the viewing angle.

[0135] While this disclosure has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

What is claimed is:

1. An organic light emitting diode (OLED) display includ-
ing a plurality of pixels disposed in a matrix, wherein the
organic light emitting diode (OLED) display comprises:

a substrate;

atranslucent layer formed on the substrate;

a first electrode formed on the translucent layer;

an organic light emitting member formed on the first elec-

trode; and

a second electrode formed on the organic light emitting

member, wherein the second electrode includes a reflec-
tive material,

wherein the thickness of the organic light emitting member

of the odd-numbered row pixel positioned at an odd-
numbered row among a plurality of pixels corresponds
to a first thickness and the thickness of the organic light
emitting member of an even-numbered row pixel posi-
tioned at an even-numbered row corresponds to a second
thickness, and wherein the first thickness and the second
thickness are different from each other.

2. The organic light emitting diode (OLED) display of
claim 1, wherein the thicknesses of the organic emission
layers of the odd-numbered row pixel and the even-numbered
row pixel displaying the same color among a plurality of
pixels are different from each other.

3. The organic light emitting diode (OLED) display of
claim 2, wherein the odd-numbered row pixel and the even-
numbered row pixel displaying the same color are one of a red
pixel, a green pixel, and a blue pixel.
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4. The organic light emitting diode (OLED) display of
claim 2, wherein the first thickness corresponds to a thickness
for a change d(y) of a y-axis of a C.I.LE. color coordinate
according to a viewing angle of the odd-numbered row pixel
to be disposed within the range of about -0.1 t0 0.1, and

wherein the second thickness corresponds to a thickness

for a change d(y) of a y-axis of the C.L.E. color coordi-
nate according to a viewing angle of the even-numbered
row pixel to be disposed within the range of about -0.1
t0 0.1.

5. The organic light emitting diode (OLED) display of
claim 4, wherein the first thickness and the second thickness
are formed for the slope of the change d(y) according to the
viewing angle ofthe odd-numbered row pixel and the slope of
the change d(y) according to the viewing angle of the even-
numbered row pixel respectively, and

wherein the slope of a change d(y) according to the viewing

angle of the odd-numbered row pixel has an opposite
polarity than the slope of a change d(y) according to the
viewing angle of the even numbered row pixel.

6. The organic light emitting diode (OLED) display of
claim 5, wherein the first thickness and the second thickness
of the organic light emitting member of the even-numbered
row pixel are formed for the change d(y) according to the
viewing angle of the odd-numbered row pixel to have a posi-
tive slope and the change d(y) according to the viewing angle
of the even-numbered row pixel to have a negative slope.

7. The organic light emitting diode (OLED) display of
claim 5, wherein the first thickness and the second thickness
are formed for the change d(y) according to the viewing angle
of the odd-numbered row pixel to have a negative slope and
the change d(y) according to the viewing angle of the even-
numbered row pixel to have a positive slope.

8. An organic light emitting diode (OLED) display includ-
ing a plurality of pixels disposed in a matrix, wherein the
organic light emitting diode (OLED) display comprises

a substrate;

a translucent layer formed on the substrate;

a first electrode formed on the translucent layer;

an organic light emitting member formed on the first elec-

trode; and

a second electrode formed on the organic light emitting

member, wherein the second electrode includes a reflec-
tive material,

wherein the thickness of the organic light emitting member

of an odd-numbered column pixel positioned at an odd-
numbered column among a plurality of pixels corre-
sponds to a first thickness, and the thickness of the
organic light emitting member of an even-numbered
column pixel positioned at an even-numbered column
corresponds to a second thickness, and wherein the first
thickness and the second thickness are different from
each other.

9. The organic light emitting diode (OLED) display of
claim 8, wherein the thicknesses of the organic emission
layers of the odd-numbered column pixel and the even-num-
bered column pixel displaying the same color among a plu-
rality of pixels are different from each other.

10. The organic light emitting diode (OLED) display of
claim 9, wherein the odd-numbered column pixel and the
even-numbered column pixel displaying the same color are
one of a red pixel, a green pixel, and a blue pixel.

11. The organic light emitting diode (OLED) display of
claim 9, wherein the first thickness corresponds to a thickness
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for a change d(y) of a y-axis of a C.L.LE. color coordinate
according to a viewing angle of the odd-numbered column
pixel to be disposed within the range of about —-0.1 t0 0.1, and
wherein the second thickness corresponds to a thickness
for a change d(y) of a y-axis of the C.L.E. color coordi-
nate according to a viewing angle of the even-numbered
column pixel to be disposed within the range of about
-0.1t00.1.

12. The organic light emitting diode (OLED) display of
claim 11, wherein the first thickness and the second thickness
are formed for the slope of the change d(y) according to the
viewing angle ofthe odd-numbered row pixel and the slope of
the change d(y) according to the viewing angle of the even-
numbered row pixel respectively, and

wherein the slope of a change d(y) according to the viewing

angle of the odd-numbered row pixel has an opposite
polarity than the slope of a change d(y) according to the
viewing angle of the even numbered row pixel.

13. The organic light emitting diode (OLED) display of
claim 12, wherein the first thickness and the second thickness
are formed for the change d(y) according to the viewing angle
of the odd-numbered column pixel to have a positive slope
and the change d(y) according to the viewing angle of the
even-numbered column pixel to have a negative slope.

14. The organic light emitting diode (OLED) display of
claim 13, wherein the first thickness and the second thickness
are formed for the change d(y) according to the viewing angle
of the odd-numbered column pixel to have a negative slope
and the change d(y) according to the viewing angle of the
even-numbered column pixel to have a positive slope.

15. An organic light emitting diode (OLED) display
including a plurality of pixels disposed in a matrix, wherein
the organic light emitting diode (OLED) display comprises:

a substrate;

atranslucent layer formed on the substrate;

a first electrode formed on the translucent layer;

an organic light emitting member formed on the first elec-

trode; and

a second electrode formed on the organic light emitting

member, wherein the second electrode includes a reflec-
tive material, wherein the thickness of the organic light
emitting member positioned at the left portion in one
pixel and the thickness of the organic light emitting
member positioned at the right portion in one pixel are
different from each other.

16. The organic light emitting diode (OLED) display of
claim 15, wherein one of the plurality of pixels is one of a red
pixel, a green pixel, and a blue pixel.

17. The organic light emitting diode (OLED) display of
claim 15, wherein the thickness of the organic light emitting
member positioned at the left portion of the pixel is a thick-
ness for a change d(y) of a y-axis of the C.I.E. color coordi-
nate according to a viewing angle of the left portion in the
pixel to be disposed within the range of about —-0.1 t0 0.1, and

wherein the thickness of the organic light emitting member

positioned at the right portion of the pixel is a thickness
for a change d(y) of a y-axis of the C.L.E. color coordi-
nate according to a viewing angle of the right portion in
the pixel to be disposed within the range of about -0.1 to
0.1.

18. The organic light emitting diode (OLED) display of
claim 17, wherein the thickness of the organic light emitting
member positioned at the left portion of the pixel and the
thickness of the organic light emitting member positioned at
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the right portion of the pixel correspond to thicknesses for the
slope of the change d(y) according to the viewing angle of the
left portion in the pixel and the slope of the change d(y)
according to the viewing angle of the right portion in the pixel
respectively, and

wherein the slope of the change d(y) according to a viewing

angle of the left portion has an opposite polarity than the
slope of the change d(y) according to a viewing angle of
the right portion.

19. The organic light emitting diode (OLED) display of
claim 18, wherein the thickness of the organic light emitting
member positioned at the left portion of the pixel and the
thickness of the organic light emitting member positioned at
the right portion of the pixel are formed for the slope of the
change d(y) according to the viewing angle of the left portion
in the pixel to be positive and for the slope of the change d(y)
according to the viewing angle of the right portion in the pixel
to be negative.

20. The organic light emitting diode (OLED) display of
claim 18, wherein the thickness of the organic light emitting
member positioned at the left portion of the pixel and the
thickness of the organic light emitting member positioned at
the right portion of the pixel are formed for the slope of the
change d(y) according to the viewing angle of the left portion
in the pixel to be negative and for the slope of the change d(y)
according to the viewing angle of the right portion in the pixel
to be positive.

21. An organic light emitting diode (OLED) display
including a plurality of pixels disposed in a matrix, wherein
the organic light emitting diode (OLED) display comprises:

a substrate;

a translucent layer formed on the substrate;

a first electrode formed on the translucent layer;

an organic light emitting member formed on the first elec-

trode; and

a second electrode formed on the organic light emitting

member, wherein the second electrode includes a reflec-
tive material,

wherein the thickness of the organic light emitting member

positioned at the upper portion in one pixel and the
thickness of the organic light emitting member posi-
tioned at the lower portion in one pixel are different from
each other.

22. The organic light emitting diode (OLED) display of
claim 21, wherein one of the plurality of pixels is one of a red
pixel, a green pixel, and a blue pixel.

23. The organic light emitting diode (OLED) display of
claim 21, wherein the thickness of the organic light emitting
member positioned at the upper portion of the pixel is a
thickness for a change d(y) of a y-axis of the C.L.E. color
coordinate according to a viewing angle of the upper portion
in the pixel to be disposed within the range of -0.1 t0 0.1, and

wherein the thickness of the organic light emitting member

positioned at the lower portion of the pixel is a thickness
for the change d(y) of the y-axis of the C.LE. color
coordinate according to viewing angle of the lower por-
tion in the pixel to be disposed within the range of -0.1
t0 0.1.

24. The organic light emitting diode (OLED) display of
claim 23, wherein the thickness of the organic light emitting
member positioned at the upper portion of the pixel and the
thickness of the organic light emitting member positioned at
the lower portion of the pixel correspond to thicknesses for
the slope of the change d(y) according to the viewing angle of
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the upper portion in the pixel and the slope of the change d(y)
according to the viewing angle of the lower portion in the
pixel, and

wherein the slope of the change d(y) according to the

viewing angle of the upper portion in the pixel has an
opposite polarity than the slope of the change d(y)
according to the viewing angle of the lower portion in the
pixel.

25. The organic light emitting diode (OLED) display of
claim 24, wherein the thickness of the organic light emitting
member positioned at the upper portion of the pixel and the
thickness of the organic light emitting member positioned at
the lower portion of the pixel are formed for the slope of the
change d(y) according to the viewing angle of the upper
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portion in the pixel to be positive and for the slope of the
change d(y) according to the viewing angle of the lower
portion in the pixel to be negative.

26. The organic light emitting diode (OLED) display of
claim 24, wherein the thickness of the organic light emitting
member positioned at the upper portion of the pixel and the
thickness of the organic light emitting member positioned at
the lower portion of the pixel are formed for the slope of the
change d(y) according to the viewing angle of the upper
portion in the pixel to be negative and for the slope of the
change d(y) according to the viewing angle of the lower
portion in the pixel to be positive.

sk sk sk sk sk
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