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(57) ABSTRACT

An organic light emitting diode, and a panel and a display
using the same are disclosed. The organic light emitting diode
of the present invention comprises: a reflecting layer; a reso-
nance enhancing layer disposed on the reflecting layer; a first
electrode disposed on the resonance enhancing layer, wherein
the resonance enhancing layer is disposed between the
reflecting layer and the first electrode; an organic layer dis-
posed on the first electrode; and a second electrode disposed
on the organic layer, wherein the organic layer is disposed
between the first electrode and the second electrode.
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ORGANIC LIGHT EMITTING DIODE, AND
PANEL AND DISPLAY USING THE SAME

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefits of the Taiwan
Patent Application Serial Number 101124764, filed on Tul.
10, 2012, the subject matter of which is incorporated herein
by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The disclosure relates to an organic light emitting
diode, and a panel and a display using the same. More spe-
cifically, the present invention relates to a white organic light
emitting diode, and a panel and a display using the same.
[0004] 2. Description of Related Art

[0005] Organic light-emitting diodes (OLED) are light in
weight and ultra-thin in thickness, and also have advantages
of high brightness, rapid response, wide viewing angles, no
backlight requirement, low manufacturing cost and flexibil-
ity. Hence, OLEDs have great potential to apply on display
panels of various electronic devices such as panels of cell
phones, vehicles and MP3 players.

[0006] OLEDs can be classified into red OLEDs, blue
OLED:s, green OLEDs and white OLEDs based on colours of
emitting light. In the white OLEDs, white light is obtained by
using several fluorescent or phosphor materials with different
colours at the same time. Conventional white OLEDs are
usually tandem OLEDs with plural light emitting units con-
necting in series by connecting layers, which have high light
emitting efficiency and brightness. However, the equivalent
optical thickness of the conventional

[0007] OLEDs is substantially the same as the cavity length
in which visible light wavelength forming destructive inter-
ference or constructive interference, so a problem that the
intensity of one primary color is enhanced and that of the
other primary color is decreased may be occurred. In addi-
tion, even though OLEDs are developed in which the distance
for forming constructive interference can correspond with the
wavelength differences between three primary colors, a blue
shift may be occurred in resonance wavelengths and thereby
a color shift is occurred. Furthermore, when a light emitting
layer and an electrode is too close, the energy of the light
emitting from the light emitting layer may be coupled, and the
coupled energy enters into a surface plasmon mode. In this
case, the light emitting efficiency may be decreased.

[0008] Hence, it is desirable to provide an OLED to prevent
the problem of color shifts and improve the light emitting
efficiency thereof.

SUMMARY OF THE INVENTION

[0009] An object of the disclosure is to provide an organic
light emitting diode (OLED), and a panel and a display using
the same, which can prevent the problem of color shifts from
side viewing angles and improve light color and light emitting
efficiency.

[0010] To achieve the object, the OLED of the present
invention comprises: a reflecting layer, a resonance enhanc-
ing layer, a first electrode, an organic layer and a second
electrode. The resonance enhancing layer is disposed on the
reflecting layer; the first electrode is disposed on the reso-
nance enhancing layer, and the resonance enhancing layer is
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disposed between the reflecting layer and the first electrode;
the organic layer is disposed on the first electrode; the second
electrode is disposed on the organic layer, and the organic
layer is disposed between the first electrode and the second
electrode. Herein, each the first electrode and the second
electrode is respectively a transparent electrode, a semi-trans-
parent electrode, or a combination thereof.

[0011] In the OLED of the present invention, the emitting
side thereof is a side corresponding to the second electrode,
regardless the OLED ofthe present invention is a top-emitting
OLED or a bottom-emitting OLED.

[0012] In one embodiment of the OLED of the present
invention, the first electrode and the second electrode are
respectively a transparent electrode, a semi-transparent elec-
trode, or a combination thereof. In comparison with a con-
ventional OLED having at least one electrode made of a metal
electrode, the transparent or semi-transparent electrodes of
the present invention can improve the problem of color shifts
from side viewing angles. In addition, the OLED of the
present invention further comprises a reflecting layer and a
resonance enhancing layer. The resonance enhancing layer
can increase a distance between the organic layer and the
reflecting layer, so the energy coupling of the light emitting
from the organic layer, in which the coupled energy enters
into a surface plasmon mode, can be decreased, and thereby
the light emitting efficiency can further be improved. In addi-
tion, the resonance enhancing layer also can increase equiva-
lent optical thickness. In the conventional OLED, the equiva-
lent optical thickness is about 100 nm-300 nm, which is
similar to the differences of wavelengths forming destructive
interference or constructive interference in this OLED. In
addition, it is known that the wavelength differences between
three primary colors including red, green and blue are also
about 100 nm. Hence, the problem that the intensity of one
primary color is enhanced and that of the other primary color
is decreased may be occurred in the OLED with a conven-
tional resonance cavity having equivalent optical thickness of
100 nm-300 nm.

[0013] Furthermore, even though an OLED is developed in
which the distance for forming constructive interference can
correspond with the three primary colors, a blue shift may be
occurred in resonance wavelengths in large viewing angles
and thereby a color shift is occurred. On the contrary, the
resonance enhancing layer of the present invention can
greatly increase the equivalent optical thickness thereof, for
examplein arange of 1 um to 3 um. Hence, the differences of
wavelengths forming constructive or destructive interference
are greatly shorter than the wavelength differences between
three primary colors including red, green and blue. Therefore,
the intensities of peaks of whole emitting light can be highly
and uniformly enhanced, so the color shifts from side viewing
angles can be improved, and the limitations on optical struc-
tures and process conditions can further be eliminated.
[0014] Inthe OLED of the present invention, the resonance
enhancing layer can be a planar layer, a filler layer, or an air
gap. Herein, the material of the resonance enhancing layer is
not particularly limited, as long as this material has enough
light transmittance and a refractive index thereof is 1.0 or
more.

[0015] Inthe case that the OLED is a top-emitting OLED,
the resonance enhancing layer may be a planar layer. In this
case, a thickness of the resonance enhancing layer is in a
range from 500 nm to 10 um. In one embodiment, the thick-
ness thereof is in a range from 1 um to 5 um. In addition, the
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refractive index thereof can be 1.0 or more. In one embodi-
ment, the refractive index thereofis in a range from 1.0 to 2.0.
In another embodiment, the refractive index thereof is in a
range from 1.3 to 2.0. In further another embodiment, the
refractive index thereof is in a range from 1.5 to 2.0. Further-
more, a protective layer may further be disposed on the sec-
ond electrode of the top-emitting OLED.

[0016] In the case that the OLED is a bottom-emitting
OLED, a protective layer may be disposed between the first
electrode and the resonance enhancing layer. Herein, the
resonance enhancing layer can be a planar layer, a filler layer,
or an air gap. In some aspects, the protective layer may be
thickened to serve as a resonance enhancing layer. When the
resonance enhancing layer is an air gap, the refractive index
thereof is 1.0, and the thickness thereof may be in a range
from 1 um to 10 pm. When the resonance enhancing layer is
afiller layer, a planar layer or a thickened protective layer, the
refractive index thereof may be 1.0 or more; the refractive
index thereof’is in a range from 1.0 to 2.0 in one embodiment;
the refractive index thereof is in a range from 1.3 to 2.0 in
another embodiment; and the refractive index thereof is in a
range from 1.5 to 2.0 in further another embodiment. In
addition, when the resonance enharncing layer is a filler layer,
a planar layer or a thickened protective layer, the thickness
thereof can be in a range from 500 nm to 10 pm and is in a
range from 1 pm to 5 um in another embodiment.

[0017] The material for the planar layer of the present
invention can be any material for forming the planar layer
generally used in the art, such as organic or inorganic insu-
lating materials. Examples of the organic insulating materials
comprise: polyethylene naphthalate (PEN), poly(methyl
methacrylate) (PMMA), and polyimide (PI); and examples of
the inorganic insulating materials comprise: oxides such as
aluminum oxide and silicon oxide, and nitrides such as silicon
nitride.

[0018] Inthe OLED ofthe present invention, the reflecting
layer can be a metal layer with excellent reflectivity, and the
material thereof can be Al, Al alloy, Ag or Ag alloy. In addi-
tion, the transparent electrode used in the OLED of the
present invention can be any transparent conductive oxide
(TCO) electrode generally used in the art, such as an ITO
electrode or an 170 electrode. Furthermore, the semi-trans-
parent electrode used herein can be any metal thin-film elec-
trode generally used in the art. such as an Mg/Ag alloy thin-
film electrode, an Ag thin-film electrode, a Pt thin-film
electrode and an Al thin-film electrode. If it is necessary, at
least one of the first electrode and the second electrode used in
the present invention can be a composite electrode of a trans-
parent electrode and a semi-transparent electrode, such as a
composite electrode of a TCO electrode and a Pt thin-film
electrode; or a stacked electrode of a transparent electrode
and a semi-transparent electrode, such as a stacked electrode
of a TCO electrode and a Pt thin-film electrode.

[0019] In the OLED of the present invention, the organic
layer may comprise plural light emitting units, and selectively
plural connecting layers to form a tandem OLED. When the
organic layer comprises connecting layers, one of the con-
necting layers is disposed between the two adjacent light
emitting units. Herein, the materials of the connecting layers
can be any n-type connecting material or p-type connecting
material such as Alg;:Li and MoOj. In addition, each light
emitting unit may respectively comprise: an electron trans-
port/injection layer, a light emitting layer, and a hole trans-
port/injection layer, wherein the light emitting layer is dis-
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posed between the electron transport/injection layer and the
hole transport/injection layer. Not only phosphor materials
with high light emitting efficiency but also fluorescent mate-
rials with relative low light emitting efficiency can be used in
the light emitting layer of the present invention due to the
disposition of the resonance enhancing layer.

[0020] Furthermore, the OLED of the present invention is
not particularly limited to a white OLED, and can be manu-
factured into a red, blue or green OLED based on user’s
requirements.

[0021] In addition, the present invention also provides an
OLED panel comprising the aforementioned OLED, which
comprises: a transparent substrate; and plural aforementioned
OLED. Herein, the OLEDs are disposed on the transparent
substrate by a side corresponding to the first electrode or a
side corresponding to the second electrode. Furthermore, the
transparent substrate can be a plastic substrate or a glass
substrate.

[0022] Moreover, the present invention also provides an
OLED display device, which comprises the aforementioned
OLED panel.

[0023] Other objects, advantages, and novel features of the
invention will become more apparent from the following
detailed description when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 11isacross-sectional view of an OLED accord-
ing to Embodiment 1 of the present invention;

[0025] FIG. 2is across-sectional view of an OLED accord-
ing to Embodiment 2 of the present invention;

[0026] FIG. 3 is a cross-sectional view of an OLED panel
according to Embodiment 3 of the present invention;

[0027] FIG. 4 is a cross-sectional view of an OLED panel
according to Embodiment 4 of the present invention;

[0028] FIG. 5isacross-sectional view of an OLED accord-
ing to Embodiment 4 of the present invention; and

[0029] FIG. 6 is a perspective view of an OLED display
device according to Embodiment 6 of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0030] The present invention has been described in an illus-
trative manner, and it is to be understood that the terminology
used is intended to be in the nature of description rather than
of limitation. Many modifications and variations of the
present invention are possible in light of the above teachings.
Therefore, it is to be understood that within the scope of the
appended claims, the invention may be practiced otherwise
than as specifically described.

Embodiment 1

[0031] FIG. 1 is a cross-sectional view of an OLED of the
present embodiment. As shown in FIG. 1, the OLED 2 of the
present embodiment comprises: a reflecting layer 21, a reso-
nance enhancing layer 22, a first electrode 23, a first light
emitting unit 24, a second light emitting unit 26 and a second
electrode 28. The resonance enhancing layer 22 is disposed
on the reflecting layer 21. The first electrode 23 is disposed on
the resonance enhancing layer 22, wherein the resonance
enhancing layer 22 is disposed between the reflecting layer 21
and the first electrode 23. The first light emitting unit 24 and
the second light emitting unit 26 are sequentially laminated
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on the first electrode 23 and disposed between the first elec-
trode 23 and the second electrode 26, and a connecting layer
25 is disposed between the first light emitting unit 24 and the
second light emitting unit 26. The second electrode 28 is
disposed on the second light emitting unit 26. In addition, a
protective layer 29 is further laminated on the second elec-
trode 28.

[0032] In the present embodiment, the first light emitting
unit 24 comprises a first electron transport layer 241, a first
light emitting layer 242 and a first hole transport layer 243,
wherein the first light emitting layer 242 is disposed between
the first electron transport layer 241 and the first hole trans-
port layer 243. The second light emitting unit 26 comprises a
second electron transport layer 261, a second light emitting
layer 262 and a second hole transport layer 263, wherein the
second light emitting layer 262 is disposed between the sec-
ond electron transport layer 261 and the second hole transport
layer 263.

[0033] In addition, the reflecting layer 21 of the present
embodiment is a metal layer, and the material thereof is Ag.
The first electrode 23 is a transparent electrode, and the mate-
rial thereof is ITO. The second electrode 28 is a composite
electrode of a transparent electrode 282 and a metal thin-film
electrode 281 (i.e. semi-transparent electrode), wherein the
material of the transparent electrode 282 is ITO, and that of
the metal thin-film electrode 281 is Mg/Ag alloy. In other
embodiments, the second electrode 28 may be a single-layer
electrode, such as a transparent electrode or a semi-transpar-
ent electrode.

[0034] Furthermore, the resonance enhancing layer 22 is a
planar layer, and a thickness [, thereof can be in a range from
500 nm to 10 um. In some case, the thickness L, thereofis in
arange from 1 pm to 5 um. In addition, a refractive index of
the resonance enhancing layer 22 is 1.0 or more. The reso-
nance enhancing layer 22 can increase the thickness of the
resonance cavity between the first light emitting layer 242 and
reflecting layer 21, so the energy coupling of the light emitted
from the first light emitting layer 242 can be decreased and the
light emitting efficiency of the OLED can further be
improved.

[0035] In the present embodiment, the material of the first
light emitting layer 242 can be yellow phosphor, and that of
the second light emitting layer 262 can be blue phosphor.
After the yellow light emitted from the first light emitting
layer 242 mixes with the blue light emitted from the second
light emitting layer 262, a white light can be obtained. In
addition, the OLED 2 provided in the present embodiment is
atop-emitting OLED, and the direction of the emitting light is
indicated by the arrow shown in FIG. 1.

Embodiment 2

[0036] FIG. 2 is a cross-sectional view of an OLED of the
present embodiment. As shown in FIG. 2, the structure of the
OLED of the present embodiment is similar to that of
Embodiment 1, except the following differences.

[0037] The OLED of the present embodiment comprises
three light emitting units. These three light emitting units
comprise the first light emitting unit 24 and the second light
emitting unit 26 of Embodiment 1, and further comprise a
third light emitting unit 27. The third light emitting unit 27
comprises a third electron transport layer 271, a third light
emitting layer 272 and a third hole transport layer 273,
wherein the third light emitting layer 272 is disposed between
the third electron transport layer 271 and the third hole trans-
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port layer 273. In addition, another connecting layer 25 is
disposed between the third light emitting unit 27 and the
second light emitting unit 26.

[0038] In the OLED of the present embodiment, both the
second electrode 28 and the first electrode 23 are transparent
conductive oxide (TCO) electrodes. Both the two electrodes
of the present embodiment are non-metal electrodes, so the
interference effect occurred in the OLED of the present
embodiment can be further reduced, in comparison to the
OLED of Embodiment 1 in which the second electrode is a
composite electrode of a transparent electrode and a metal
thin-film electrode. Thus, the color shifts from different view-
ing angles can be greatly reduced in the present embodiment.

[0039] In addition, in the OLED of the present embodi-
ment, the material of the first light emitting layer 242 can be
a red fluorescent material, that of the second emitting layer
262 can be a green fluorescent material, and that of the third
emitting layer 272 can be a blue fluorescent material. After
the red light emitted from the first light emitting layer 242, the
green lightemitted from the second emitting layer 262 and the
blue light emitted from the third light emitting layer mix with
each other, a white light can be obtained.

[0040] In the conventional OLED, even though an OLED
with three light emitting layers is manufactured, it is still
difficult to keep light emitting efficiencies of all these three
light emitting layers and solve the problem of color shifts
from side viewing angles at the same time. Hence, the con-
ventional OLED with three light emitting layers cannot meet
the commercialized requirement. On the contrary, the OLED
of the present embodiment comprises a planar layer as a
resonance enhancing layer 22 and both the first electrode 23
and the second electrode 28 thereof are non-metal electrodes;
so the destructive interference occurred in the OLED of the
present embodiment can be reduced and a better light emit-
ting efficiency can be obtained. Hence, when OLEDs with
structures similar to that of the present embodiment are
manufactured, not only phosphor materials but also fluores-
cent materials can be used in the light emitting layers, and
especially a green fluorescent material with long life time can
be used in the light emitting layers to prepare OLEDs.

Embodiment 3

[0041] FIG. 3isacross-sectional view ofan OLED panel of
the present embodiment. As shown in FIG. 3, the OLED panel
of the present embodiment comprises: a substrate 32; and an
OLED 2 disposed on the substrate 32.

[0042] In the present embodiment, the OLED 2 can be any
one of the OLEDs of Embodiment 1 or Embodiment 2, so the
description of the detail structure thereof is omitted herein.
Both the OLEDs of Embodiment 1 and Embodiment 2 are
top-emitting OLEDs, so the OLED 2 is disposed on the sub-
strate 32 by a side corresponding to the first electrode and the
reflecting layer, i.e. the non-emitting side. Furthermore, the
OLED panel of the present embodiment further comprises: a
transparent substrate 31, plural spacers 351, plural color filter
units 352 and sealing units 34. Herein, the spacers 351 are
disposed between two adjacent color filter units 352 to inhibit
the lights emitting from the adjacent color filter units 352
interfering with each other. In addition, the OLED 2 is dis-
posed between the transparent substrate 31 and the substrate
32, and sealed with sealing units 34. In the present embodi-
ment, the spacer 351 can be a black matrix generally used in
the art.
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[0043] Furthermore, a polarized unit 33 can be selectively
disposed on the emitting side of the OLED panel, i.e. another
side of the transparent substrate 31 opposite to a side thereof
that the spacers 351 and the color filter units 352 disposed
thereon, in order to reduce reflection caused by environmen-
tal light and increase contrast ratio. However, the present
invention is not limited thereto, and other OLED panels may
not comprise this polarized unit 33.

Embodiment 4

[0044] The present embodiment provides a bottom-emit-
ting OLED and an OLED panel comprising the same,
wherein FIG. 4 is a cross-sectional view of the OLED panel of
the present embodiment, and FIG. 5 is a cross-sectional view
of the OLED of the present embodiment.

[0045] As shown in FIG. 4, the OLED panel of the present
embodiment is similar to that of Embodiment 3, except that
the OLED 2 of the present embodiment is a bottom-emitting
OLED, the reflecting layer 21 is disposed on the substrate 32,
and the air gap between the reflecting layer 21 and the OLED
2 is used as a resonance enhancing layer 36.

[0046] Asshownin FIG. 5, the structure of the OLED ofthe
present embodiment is similar to that of Embodiment 2,
except the following differences.

[0047] The structure of'the OLED 2 of the present embodi-
ment is obtained by inverting the OLED of Embodiment 1, so
the OLED 2 of the present embodiment is a bottom-emitting
OLED. In addition, both the second electrode 28 and the first
electrode 23 of the present embodiment are transparent elec-
trodes. The protective layer 29 is disposed on the first elec-
trode 23. The air gap is used as the resonance enhancing layer
36 in the OLED of the present embodiment. The distance [,
between the reflecting layer 21 and the protective 29 can be in
arange from 500 nm to 10 pm. In some case, the distance L
is in a range from 1 pm to 5 um.

[0048] Furthermore, as shown in FIG. 4 and FIG. 5, the
OLED 2 of the present embodiment is a bottom-emitting
OLED, which is disposed on the transparent substrate 31 by
the emitting side, i.e. a side corresponding to the second
electrode 28. In addition, plural spacers 351 and plural color
filter units 352 are disposed between the OLED 2 and the
transparent substrate 31.

Embodiment 5

[0049] The structures of the OLED and the OLED panel
comprising the same of the present embodiment are similar to
those described in Embodiment 4, except that the thickness of
the protective layer is in a range from 500 nm to 10 pm. In
some case, the thickness thereof'is in a range from 1 pm to 5
um. Hence, the protective layer of the present invention can
be used as not only a protective layer but also a resonance
enhancing layer.

Embodiment 6

[0050] FIG. 6 is a perspective view of an OLED display
device of the present embodiment, in which the OLED dis-
play device 7 comprises the aforementioned OLED panel.
[0051] In other embodiments, the OLED panel of the
present invention can also be used in other display devices
such as cellular phones or flat panel displays.

[0052] Although the present invention has been explained
in relation to its preferred embodiment, it is to be understood
that many other possible modifications and variations can be
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made without departing from the spirit and scope of the
invention as hereinafter claimed.

What is claimed is:

1. An organic light emitting diode, comprising:

a reflecting layer;

a resonance enhancing layer disposed on the reflecting
layer;

a first electrode disposed on the resonance enhancing layer,
wherein the resonance enhancing layer is disposed
between the reflecting layer and the first electrode;

an organic layer disposed on the first electrode; and

a second electrode disposed on the organic layer, wherein
the organic layer is disposed between the first electrode
and the second electrode.

2. The organic light emitting diode as claimed in claim 1,
wherein a thickness of the resonance enhancing layer is in a
range from 500 nm to 10 pm.

3. The organic light emitting diode as claimed in claim 1,
wherein a refractive index of the resonance enhancing layer is
1.0 or more.

4. The organic light emitting diode as claimed in claim 1,
wherein the resonance enhancing laver is a planar layer, a
filler layer, or an air gap.

5. The organic light emitting diode as claimed in claim 1,
wherein the reflecting layer is a metal layer made of Al, Al
alloy, Ag, or Ag alloy.

6. The organic light emitting diode as claimed in claim 1,
wherein the organic layer comprises: plural light emitting
units and plural connecting layers, and one of the connecting
layers is disposed between the two adjacent light emitting
units.

7. The organic light emitting diode as claimed in claim 1,
wherein each light emitting unit respectively comprises: an
electron transport layer, a light emitting layer, and a hole
transport layer, and the light emitting layer is disposed
between the electron transport layer and the hole transport
layer.

8. The organic light emitting diode as claimed in claim 1,
wherein each the first electrode and the second electrode is
respectively a transparent conductive oxide electrode, which
is an ITO electrode or an IZO electrode.

9. The organic light emitting diode as claimed in claim 1,
wherein each the first electrode and the second electrode is
respectively a semi-transparent electrode, which is a metal
thin-film electrode.

10. An OLED panel, comprising:

a transparent substrate; and

plural organic light emitting diodes, wherein each the
organic light emitting diode comprises:

a reflecting layer;

a resonance enhancing layer disposed on the reflecting
layer;

a first electrode disposed on the resonance enhancing
layer, wherein the resonance enhancing layer is dis-
posed between the reflecting layer and the first elec-
trode;

an organic layer disposed on the first electrode; and

a second electrode disposed on the organic layer,
wherein the organic layer is disposed between the first
electrode and the second electrode,

wherein the organic light emitting diodes are disposed on
the transparent substrate by a side corresponding to the
first electrode or a side corresponding to the second
electrode.
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11. The OLED panel as claimed in claim 10, wherein a
thickness of the resonance enhancing layeris from 500 nm to
10 pm.

12. The OLED panel as claimed in claim 10, wherein a
refractive index of the resonance enhancing layer 1s 1.0 or
more.

13. The OLED panel as claimed in claim 10, wherein the
resonance enhancing layer is a planar layer, a filler layer, or an
air gap.

14. The OLED panel as claimed in claim 10, wherein the
reflecting layer is a metal layer made of Al, Alalloy, Ag, or Ag
alloy.

15. The OLED panel as claimed in claim 10, wherein the
organic layer comprises: plural light emitting units and plural
connecting layers, and one of the connecting layers is dis-
posed between the two adjacent light emitting units.

16. The OLED panel as claimed in claim 10, wherein each
light emitting unit respectively comprises: an electron trans-
port layer, a light emitting layer, and a hole transport layer,
and the light emitting layer is disposed between the electron
transport layer and the hole transport layer.

17. The OLED panel as claimed in claim 10, wherein each
the first electrode and the second electrode is respectively a
transparent conductive oxide electrode, which is an ITO elec-
trode or an IZ0 electrode.
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18. The OLED panel as claimed in claim 10, wherein each
the first electrode and the second electrode is respectively a
semi-transparent electrode, which is a metal thin-film elec-
trode.

19. An OLED display device, comprising:

an OLED panel comprising: a transparent substrate; and

plural organic light emitting diodes, wherein each the

organic light emitting diode comprises:

a reflecting layer;

a resonance enhancing layer disposed on the reflecting
layer;

a first electrode disposed on the resonance enhancing
layer, wherein the resonance enhancing layer is dis-
posed between the reflecting layer and the first elec-
trode;

an organic layer disposed on the first electrode; and

a second electrode disposed on the organic layer,
wherein the organic layeris disposed between the first
electrode and the second electrode,

wherein the organic light emitting diodes are disposed on

the transparent substrate by a side corresponding to the

first electrode or a side corresponding to the second
electrode.
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