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An organic electroluminescent panel includes several sub-
pixels. The sub-pixels include at least one first electrode; at
least one shadow wall formed at the periphery of the first
electrode; at least one first common layer formed on the first
electrode; several emission layers independently formed on
the first common layer; at least one second common layer
formed on the emission layers; and at least one second
electrode formed on the second common layer. During the
fabricating process, the first, second, and third color evapo-
ration sources are provided independently for forming the
first, second, and third color emission layers on the corre-
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ORGANIC ELECTROLUMINESCENCE
PANEL AND METHOD FOR FABRICATING
THE SAME

[0001] This application claims the benefit of Taiwan
Patent Application No. 95119266, filed May 30, 2006, the
contents of which are herein incorporated by reference in its
entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates in general to an
organic electroluminescent panel and, more particularly, to
a pixel structure of an organic electroluminescent panel and
a method for fabricating the same for reducing cost and
increasing the panel quality.

[0004] 2. Description of the Related Art

[0005] Compared with other flat panel display technolo-
gies, organic electroluminescent panels have many preferred
advantages such as self-luminescence, high brightness, wide
viewing angle, high contrast, low power consumption, high
speed response, widely temperature operating range, high
luminescence efficiency, and simple fabrication.

[0006] The conventional organic electroluminescent
device has a multi-layer structure mainly including an
organic emission layer between an anode and a cathode for
generating electroluminescence. A hole injection layer and a
hole transport layer are formed between the organic emis-
sion layer and the anode. An electron transport layer is
formed between the organic emission layer and the cathode.
Generally, an organic electroluminescent panel is consti-
tuted of red light (R), green light (G), and blue light (B)
sub-pixels. A pixel includes at least one red light sub-pixel,
one green light sub-pixel, and one blue light sub-pixel.
Generally, the arrangement of the RGB sub-pixels of the
organic electroluminescent panel continues using the
arrangement of the RGB sub-pixels of the liquid crystal
display panel. The common arrangement of the RGB sub-
pixels includes stripe arrangement, mosaic arrangement, and
delta arrangement (triangle arrangement), and the stripe
arrangement is the most commonly used. Because the RGB
sub-pixels for full-color OLED display are usually fabri-
cated by shadow mask evaporation, there are many disad-
vantages in the fabrication process. The disadvantages
include:

[0007] 1. Higher cost: All kinds of equipments such as
mask fabrication, a precise alignment system, a mask cham-
ber, a mask cleaning system, and mask inspection equipment
are needed for the fabrication process. These equipments
increase the manufacturing cost for even more than one
hundred million New Taiwan Dollars.

[0008] 2.Lower yield: In the mask alignment process due
to misalignment of the mask, particle adhesion, or pressing
damage decreases the yield of the panel.

[0009] 3. Lower resolution of the panel: The opening of
each mask is usually adaptive to correspond to the evapo-
ration area of one sub-pixel. Thus, the area of the opening of
the mask determines the resolution of the organic electrolu-
minescent panel, and the resolution of the conventional
full-color panel is limited to the process capability. The
resolution of the conventional panel adopting the shadow
mask process is approximately between 120 and 150 ppi
(pixel per inch) and is usually not more than 180 ppi.
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[0010] 4. Lower production flexibility: Fabricating the
shadow mask generally needs about 6 weeks, and only one
pattern is allowed to be formed on one shadow mask to
prevent non-uniform tension. Thus, the shadow mask fab-
rication has only limited flexibility.

[0011] Many manufacture companies provide mask-free
organic electroluminescent panels (for example, U.S. Pat.
No. 5,294,869 and U.S. Pat. No. 6,517,996). However, these
conventional technologies have some common disadvan-
tages. That is, the original RGB device structure of the
organic electroluminescent device needs to be changed to
accommodate to the mask-free full-color panels. Addition-
ally, the different emission layers overlap with each other in
the fabricated device structure, or emission materials with
different-color light are mixed in an emission layer. For
example, a blue emission layer overlaps over a red emission
layer in U.S. Pat. No. 5,294,869, and a blue emission
material is mixed in a red emission layer in U.S. Pat. No.
6,517.996. As a result, mixing light phenomenon may occur
in the emission layer or in the device structure.

[0012] Therefore, it is very important to fabricate a mask-
free organic electroluminescent panel without changing the
original fabricating method of the RGB device structure and
to fabricate the mask-free organic electroluminescent panel
with low cost, high light purity and no light mixture.

SUMMARY OF THE INVENTION

[0013] A pixel structure of an organic electroluminescent
panel and a method for fabricating the same are provided.
[0014] An embodiment of a pixel structure of an organic
electroluminescent panel. The pixel structure includes sev-
eral sub-pixels. The sub-pixels include:

[0015] at least one first electrode;

[0016] at least one shadow wall formed at the periphery of
the first electrode;

[0017] at least one first common layer formed on the first
electrode;
[0018] several emission layers, each emission layer being

formed on the first common layer of a corresponding sub-
pixel, wherein each emission layer is non-overlapped with
each other;

[0019] at least one second common layer formed on the
emission layers; and at least one second electrode formed on
the second common layer.

[0020] An embodiment of a method for fabricating an
organic electroluminescent panel having a substrate is pro-
vided. The method includes:

[0021] forming a first electrode on the substrate;

[0022] forming several shadow walls on the first electrode;
[0023] forming at least a first common layer on the first
electrode;

[0024] forming several first color emission layers, several

second color emission layers and several third color emis-
sion layers over the first common layer, comprising:
[0025] providing at least one first color evaporation
source, at least one second color evaporation source and at
least one third color evaporation source, wherein an inde-
pendent evaporation directions and evaporation angles of the
first, the second and the third evaporation sources cooperate
with the shadow walls so as to independently form at least
one first color emission layer, at least one second color
emission layer and at least one third color emission layer
respectively formed on the corresponding region of the first
electrode with the corresponding color;
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[0026] forming at least one second common layer cover-
ing the first color emission layers, the second color emission
layers and the third color emission layers; and

[0027] forming a second electrode on the second common
layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The present invention will become more fully
understood from the detailed description given hereinbelow
and the accompanying drawings, given by way of illustra-
tion only and thus not intended to be limitative of the present
invention.

[0029] FIGS. 1A~1C illustrate a method of fabricating an
organic electroluminescent panel according to a preferred
embodiment of the present invention;

[0030] FIG. 2 illustrates a top view of a single pixel
structure fabricated according to the method in FIGS.
1A~1C;

[0031] FIG. 3 illustrates a cross-sectional view of the
single pixel of the organic electroluminescent panel accord-
ing to the preferred embodiment of the present invention;
[0032] FIG. 4 illustrates a pixel structure and a shadow
wall design according to an first example of the present
invention;

[0033] FIGS. 5A~5C respectively illustrate a first, a sec-
ond and a third pixel arrangement and the shadow wall
design of the full-color panel according to the first example
of the present invention;

[0034] FIG. 6 illustrates a pixel structure and a shadow
wall design according to an example 2A of the present
invention;

[0035] FIGS. 7A~T7B illustrate two pixel arrangement and
shadow wall designs of the full-color panel according to the
example 2A of the present invention;

[0036] FIG. 8 illustrates a pixel structure and a shadow
wall design according to an example 2B of the present
invention;

[0037] FIGS. 9A~9B illustrate two pixel arrangement and
shadow wall designs of the full-color panel according the
example 2B of the present invention;

[0038] FIG. 10 illustrates a pixel structure and a shadow
wall design according to an example 2C of the present
invention;

[0039] FIG. 11 illustrates pixel arrangement and a shadow
wall design of the full-color panel according to the example
2C of the present invention;

[0040] FIG. 12 illustrates the pixel structure and the
shadow wall design according to an example 2D of the
present invention;

[0041] FIG. 13 illustrates pixel arrangement and a shadow
wall design of a full-color panel according to the example
2D of the present invention;

[0042] FIGS. 14A~14B illustrate two pixel structures and
shadow wall designs according to a third embodiment of the
present invention;

[0043] FIGS. 15A~15B illustrate pixel arrangement and a
shadow wall design of a full-color panel according to the
third example of the present invention;

[0044] FIG. 16 illustrates a pixel structure and a shadow
wall design according to a fourth example of the present
invention;

[0045] FIG. 17 illustrates pixel arrangement and a shadow
wall design of a full-color panel according to the fourth
example of the present invention; and
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[0046] FIG. 18 illustrates pixel arrangement and a shadow
wall design of a full-color panel according to a fifth example
of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0047] An organic electroluminescent panel and a method
for fabricating the same are provided by the present inven-
tion. Shadow walls are formed in a pixel structure. Inde-
pendent evaporation directions and evaporation angles of
three color evaporation sources (such as RGB evaporation
sources) cooperate with the shadow walls. As a result, three
color emission layers (such as RGB emission layers) are
formed singly and independently over three color emission
regions. Therefore, different colors do not cover each other
(including different color emission layers overlapping with
each other or single emission layer including two emission
materials with different colors).

[0048] FIGS. 1A~1C illustrate a method of fabricating an
organic electroluminescent panel according to a preferred
embodiment of the present invention. The main point of
FIGS. 1A~1C is that RGB emission layers are formed
independently by evaporating process. A first electrode, a
first common layer, a second common layer and a second
electrode are not illustrated in FIGS. 1A~1C. Also, the
emission layer for RGB sub-pixels in all the top-view figures
only show the areas on the first electrodes in order to
simplify. FIG. 2 illustrates a top view of a single pixel
structure fabricated according to the method in FIGS.
1A~1C. FIG. 3 illustrates a cross-sectional view of the
single pixel of the organic electroluminescent panel accord-
ing to the preferred embodiment of the present invention.
[0049] In the present embodiment of the invention, a pixel
is made up of at least three adjacent sub-pixels, but non-
limited it, for example, three or more adjacent sub-pixels,
including four, five, six, etc. In additional, the color of each
sub-pixel is not limited in red, green, blue, may be include
other color, for example, white, brown, yellow, Cyan,
Magenta, etc. The pixel includes at least a first region (such
as a red sub-pixel region 101), at least a second region (such
as a green sub-pixel region 102), and at least a third region
(such as a blue sub-pixel region 103). Shadow walls sur-
rounding the periphery of the at least three adjacent sub-
pixels include L-shaped first portions 11A and 11B and
linear second portions 11C. The L-shaped first portions 11A
and 11B are disposed respectively on one side of the red
sub-pixel region 101 and the blue sub-pixel region 103. The
second portions 11C respectively disposed on another side
of the red sub-pixel region 101 and the blue sub-pixel region
103 are corresponding to the short edges of the first portions
11A and 11B.

[0050] Referring to FIGS. 1A~1C, 2, and 3 at the same
time, first, a substrate 10 is provided, and a first electrode 12
is formed on the substrate 10. Next, several shadow walls,
such as L-shaped first portions 11A and 11B and linear
second portions 11C, are formed around the first electrode
12. Also, at lease a first common layer 13 is formed on the
first electrode 12. Then, referring to FIGS. 1A~1C (only
RGB emission layers over the first electrode are illustrated),
several first color emission layers (such as red sub-pixels),
several second color emission layers (such as green sub-
pixels) and several third color emission layers (such as blue
sub-pixels) are formed on the first common layer 13.
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[0051] The method for fabricating the color sub-pixels
includes: providing at least a first color evaporation source,
at least a second color evaporation source, and at least a third
color evaporation source. Independent evaporation direc-
tions and evaporation angles of the first, the second, and the
third evaporation sources cooperate with the shadow walls.
As a result, at least a first color emission layer, at least a
second color emission layer, and at least a third color
emission layer are formed independently over the corre-
sponding regions of the first electrode 12 with the corre-
sponding color.

[0052] As shown in FIG. 1A, at lease a first color evapo-
ration source (not shown in FIG. 1A), such as a red evapo-
ration source, with a first evaporation direction 171 is
provided. A first tilt angle 681 is formed between the first
evaporation direction 171 and the surface of the first com-
mon layer 13. The first evaporation direction 171 reaches the
red sub-pixel region 101 to form the first color emission
layer, such as the red emission layer 141. The height of the
L-shaped first portion 11B of the shadow wall is correspond-
ing to the first tilt angle 01. The following blue emission
layer and the green emission layer are to be formed in the
regions 19 and 20 shown in FIG. 1A.

[0053] Next, as shown in FIG. 1B, at least a third evapo-
ration source (not shown in FIG. 1B), such as a blue
evaporation source, with a third evaporation 173 is provided.
Also, a third tilt angle 03 is formed between the third
evaporation direction 173 and the surface of the first com-
mon layer 13. The third evaporation direction 173 reaches
the blue sub-pixel region 103 to form the third emission
layer, such as a blue emission layer 143. The height of the
L-shaped first portion 11A of the shadow wall is correspond-
ing to the third tilt angle 63.

[0054] Afterward, as shown in FIG. 1C, at least a second
color evaporation source (not shown in FIG. 1C), such as a
green evaporation source, with a second evaporation direc-
tion 172 is provided. Also, a second tilt angle 62 is formed
between the second evaporation direction 172 and the sur-
face of the first common layer 13. The second evaporation
direction 172 reaches the green sub-pixel region 102 to form
the second color emission layer, such as a green emission
layer 142. As to the green sub-pixel region 102, the shadow
walls are formed on two sides of the green sub-pixel region
102, so that the green emission layer 142 is formed. As to the
blue sub-pixel region 103, the first portion 11B of the
shadow wall prevents the green evaporation source from
forming the green emission layer over the blue emission
layer 143. Instead, the green emission layer 142 is formed on
the portion near the second portion 11C of the shadow wall.
Because this portion is a non-luminescent region, the blue
emission layer 143 is not affected.

[0055] What is worth mentioning is that the positions of
the shadow walls (including 11A, 11B and 11C) are corre-
sponding to those of the first, the second and the third color
evaporation sources. The heights of the shadow walls are
corresponding to the first tilt angle 61, the second tilt angle
e2 and the third tilt angle 03 to define at least a first color
sub-pixel region (such as the red sub-pixel region 101), at
least a second color sub-pixel region (such as the green
sub-pixel region 102), and at least a third color sub-pixel
region (such as the blue sub-pixel region 103). The RGB
evaporation regions could cover the corresponding portions
of the first electrode. For example, the first tilt angle 01, the
second tilt angle 62, and the third tilt angel 83 range from
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about 20° to about 80°, and preferably, range from about 30°
to about 70°. The heights of the shadow walls range from
about 10 um to about 500 pum, and preferably, range from
about 20 um to about 100 um, depending on the pixel density
of the panel. The preferable widths of the shadow walls
range from about 30% to about 100% of the heights of the
shadow walls.

[0056] Furthermore, when projecting on the substrate 10,
the first evaporation angle 171 and the second evaporation
angle 172 form a first angle 612. When projecting on the
substrate 10, the second evaporation angle 172 and the third
evaporation angle 173 form a second angle 023. When
projecting on the substrate 10, the third evaporation angle
173 and the first evaporation angle 171 form a third angle
631 (not shown). Moreover, the first angle 612, the second
angle 623 and the third angle 631 are substantially greater
than or equal to about 90°.

[0057] After color emission layers are formed, at least a
second common layer 15 is formed to cover the first color
emission layers (such as the red emission layer 141), the
second color emission layers (such as the green emission
layer 142), and the third color emission layers (such as the
blue emission layer 143). Thereon, a second electrode 16 is
formed on the second common layer 15, as shown in FIG.
3.

[0058] As stated above, the shadow wall design of the
present invention prevents the color emission layers in the
sub-pixel regions from overlapping with each other. Also,
the original RGB device structure is not changed by using
this inventive process. Therefore, an organic electrolumi-
nescent panel is fabricated with no light mixture and high
light purity. Also, due to the special design of the shadow
walls, the first color emission layer (such as the red emission
layer 141), the second color emission layer (such as the
green emission layer 142), and the third emission layer (such
as the blue emission layer 143) are formed orderly over the
first common layer 13.

[0059] Practically, the shadow walls are disposed in the
proper positions according to the structure and arrangement
of the pixels in the organic electroluminescent panel. Five
examples of the present invention are illustrated according
to different pixel arrangement and shadow wall designs.
However, the present invention is not limited to the
examples. Additionally, some unnecessary components are
neglected in the figures to clearly illustrate the examples of
the present invention.

FIRST EXAMPLE

[0060] FIG. 4 illustrates a pixel structure and a shadow
wall design according to a first example of the present
invention. In the present example of the invention, a pixel is
made up of at least three adjacent sub-pixels including at
least a first region (such as a red sub-pixel region 101), at
least a second region (such as a green sub-pixel region 102),
and at least a third region (such as a blue sub-pixel region
103). However, the number of the sub-pixels are non-limited
it, for example, three or more adjacent sub-pixels, including
four, five, six, etc. In additional, the color of each sub-pixel
is not limited in red, green, blue, may be include other color,
for example, white, brown, yellow, Cyan, Magenta, etc. The
shadow walls include L-shaped portions 41A and 41B
disposed respectively on one side of the red sub-pixel region
101 and the blue sub-pixel region 103. Next, the first color
evaporation source (such as the red evaporation source), the
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second color evaporation source (such as the green evapo-
ration source), and the third color evaporation source (such
as the blue evaporation source) are provided.

[0061] The first tilt angle 61 is formed between the first
evaporation direction 171 of the first color evaporation
source, (such as the red evaporation source) and the surface
of the substrate. The second tilt angle 82 is formed between
the second evaporation direction 172 of the second evapo-
ration source (such as the green evaporation source) and the
surface of the substrate. The third tilt angle 03 is formed
between the third evaporation direction 173 of the third
evaporation source (such as the blue evaporation source) and
the surface of the substrate (referring to the related descrip-
tion of the embodiment in FIGS. 1A~1C and FIG. 3).

[0062] The positions of the shadow walls 41A and 41B are
corresponding to those of the first evaporation source (such
as the red evaporation source), the second evaporation
source (such as the green evaporation source), and the third
evaporation source (such as the blue evaporation source).
Also, the heights of the shadow walls 41A and 41B are
corresponding to the first tilt angle 61, the second tilt angle
62, and the third tilt angle 63. As a result, at least a first color
sub-pixel region (such as the red sub-pixel region 101), at
least a second color pixel region (such as the green sub-pixel
region 102), and at least a third color pixel region (such as
the blue sub-pixel region 103) are defined in each pixel
region. The first evaporation direction 171, the second
evaporation direction 172, and the third evaporation direc-
tion 173 respectively reach the first color sub-pixel region
(such as the red sub-pixel region 101), the second color
sub-pixel region (such as the green sub-pixel region 102),
and the third color sub-pixel region (such as the blue
sub-pixel region 103) in each pixel region. As a result, the
first color emission layer (such as the red emission layer
141), the second color emission layer (such as the green
emission layer 142), and the third color emission layer (such
as the blue emission layer 143) are formed, respectively.

[0063] FIGS. SA~5C respectively illustrate a first, a sec-
ond, and a third pixel arrangement and the shadow wall
designs of the full-color panel according to the first example
of the present invention. The sub-pixels are respectively
arranged in a stripe pattern, a mosaic pattern, and a delta
(triangle) pattern in FIG. SA~5C.

[0064] What is worth mentioning is that when the pixel
structures and the shadow walls are arranged repeatedly to
form the stripe pattern (as shown in FIG. 5A), the short
edges of the L-shaped shadow walls 41A and 41B in FIG. 4
are equal to the linear second portions 11C in FIG. 2.

[0065] Through the pixel structure and the shadow wall
design according to the first example of the present inven-
tion, each color emission layer is formed singly and inde-
pendently in the sub-pixel region without changing the
original fabricating method of RGB device structure by
using this inventive process. Also, the color emission layers
on the first electrode do not overlap with each other and have
no light mixture.

SECOND EXAMPLE

[0066] In a second example of the present invention, the
positions of the shadow walls are determined according to
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two adjacent sub-pixels. Following examples 2A~2D are
provided to reveal four applicable shadow wall designs.

EXAMPLE 2A

[0067] FIG. 6 illustrates a pixel structure and a shadow
wall design according to an example 2A of the present
invention. Each pixel includes at least two first portions
161A and 161B and at least a second portion 162. The
shadow walls include at least a first portion (U-shaped) 51A
and at least two second portions (linear) 51B. The first
portion 51A is disposed correspondingly on one side of the
first regions 161A and 161B. The second portions 51B are
disposed corresponding on two sides of the second region
162. Next, the first color evaporation source (such as the red
evaporation source), the second color evaporation source
(such as the green evaporation source), and the third color
evaporation source (such as the blue evaporation source) are
provided orderly.

[0068] Similarly, the first color evaporation source (such
as the red evaporation source), the second color evaporation
source (such as the green evaporation source), and the third
color evaporation source (such as the blue evaporation
source) are inclined to the surface of the substrate at proper
tilt angles. As a result, the first color emission layer (such as
the red emission layer 141) is formed in the first region
161A, the second color emission layer (such as the green
emission layer 142) is formed in the second region 162, and
the third color emission layer (such as the blue emission
layer 143) is formed in the first region 161B.

[0069] FIGS. 7A~T7B illustrate two pixel arrangement and
shadow wall designs of the full-color panel according to the
example 2A of the present invention. According to the pixel
structure and the shadow wall design of the example 2A,
each color emission layer is formed singly and indepen-
dently in the sub-pixel region without changing the original
RGB device structure by using this inventive process. Also,
the color emission layers on the first electrode do not cover
with each other and have no light mixture.

EXAMPLE 2B

[0070] FIG. 8 illustrates a pixel structure and a shadow
wall design according to an example 2B of the present
invention. Each pixel includes at least two first portions
161A and 161B and at least a second portion 162. The
difference between the examples 2A and 2B is that: the
shadow walls in example 2B include a U-shaped first portion
81A and two linear second portions 81B. The first portion
81A is disposed correspondingly on another side of the first
portions 161A and 161B. The second portions 81B are
disposed correspondingly on two sides of the second portion
162. Next, the first color evaporation source (such as the red
evaporation source), the second color evaporation source
(such as the green evaporation source), and the third color
evaporation source (such as the blue evaporation source) are
provided at the same time or orderly.

[0071] Similarly, the first evaporation direction 171 of the
first color evaporation source (such as the red evaporation
source), the second evaporation direction 172 of the second
color evaporation source (such as the green evaporation
source), and the third evaporation direction 173 of the third
color evaporation source (such as the blue evaporation
source) are inclined to the surface of the substrate at proper
angles. As a result, the first color emission layer (such as the
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red emission layer 141) is formed in the first portion 161A,
the second color emission layer (such as the green color
emission layer 142) is formed in the second region 162, and
the third emission layer (such as the blue emission layer 143)
is formed in the first portion 161B. Moreover, the second
evaporation directions in the examples 2A and 2B are
different according to the positions of the shadow walls.
[0072] FIGS. 9A~9B illustrate two pixel arrangement and
shadow wall designs of the full-color panel according the
example 2B of the present invention. According to the pixel
structure and shadow wall design in the example 2B, each
color emission layer is formed singly and independently in
the sub-pixel region without changing the original RGB
device structure by using this inventive process. Also, the
color emission layers on the first electrode do not cover each
other and have no light mixture.

EXAMPLE 2C

[0073] FIG. 10 illustrates a pixel structure and a shadow
wall design according to an example 2C of the present
invention. In the example 2C, the pixel structures and
shadow wall designs in the examples 2A and 2C are adopted.
Therefore, the left portion of FIG. 10 is the same as FIG. 6,
and the right portion of FIG. 10 is an upside-down figure of
FIG. 8.

[0074] FIG. 11 illustrates pixel arrangement and a shadow
wall design of the full-color panel according to the example
2C of the present invention. The two figures in the FIG. 10
are arranged side by side to form one unit. The units are
arranged repeatedly to form the pattern in FIG. 11.

[0075] According to the pixel structure and the shadow
wall design in the example 2C, each color emission layer is
formed singly and independently in the sub-pixel region
without changing the original RGB device structure by using
this inventive process. Also, the color emission layers on the
first electrode do not overlap with each other and have no
light mixture.

EXAMPLE 2D

[0076] FIG. 12 illustrates the pixel structure and the
shadow wall design according to an example 2D of the
present invention. Two pixels are illustrated in FIG. 12. The
RGB emission regions of one pixel are almost horizontally
symmetric to those of the other pixel. The pixel structure and
the shadow wall design in the example 2D are modified from
those in the example 2A. Therefore, the upper portion in
FIG. 12 is modified from FIG. 6 (no connection between the
shadow walls). The lower pattern in FIG. 12 is an upside-
down figure of FIG. 6. Thus, the shadow walls in FIG. 12
include: a U-shaped first portion 51A, and two linear por-
tions 51B and 51C. The first portion 51A is disposed
correspondingly on one side of the first regions 161A and
161B. The second portion 51B is disposed correspondingly
on two sides of the second region 162. The third portion 51C
is disposed on another side of the first regions 161A and
161B. Also, the third portion 51C and the first portion 51A
connect together after arranged repeatedly (as shown in FIG.
13).

[0077] FIG. 13 illustrates pixel arrangement and a shadow
wall design of a full-color panel according to the example
2D of the present invention. The pixel structure and the
shadow walls in FIG. 12 are arranged repeatedly to form the
pattern in FIG. 13. According to the pixel structure and the
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shadow wall design of the example 2D, each color emission
layer is formed singly and independently in the sub-pixel
region without changing the original RGB device structure
by using this inventive process. Also, the color emission
layers on the first electrode do not overlap with each other
and have no light mixture.

THIRD EXAMPLE

[0078] FIGS. 14A~14B illustrate two pixel structures and
shadow wall designs according to a third example of the
present invention. In the present example, one pixel is made
up of at least three adjacent sub-pixels, but non-limited it, for
example, three or more adjacent sub-pixels, including four,
five, six, etc. In additional, the color of each sub-pixel is not
limited in red, green, blue, may be include other color, for
example, white, brown, yellow, Cyan, Magenta, etc.. The
pixel includes the first region (such as the red sub-pixel
region 101), the second region (such as the green sub-pixel
region 102), and the third region (such as the blue sub-pixel
region 103).

[0079] In FIG. 14A, the shadow wall 21 surrounds the
periphery of the at least three adjacent sub-pixels. In FIG.
14B, shadow walls 22 are disposed between any two of the
at least three adjacent sub-pixels. Next, the first color
evaporation source (such as the red evaporation source), the
second color evaporation source (such as the green evapo-
ration source), and the third evaporation source (such as the
blue evaporation source) are provided.

[0080] Similarly, the first evaporation direction 171 of the
first color evaporation source (such as the red evaporation
source), the second evaporation direction 172 of the second
color evaporation source (such as the green evaporation
source), and the third direction 173 of the third color
evaporation source (such as the blue evaporation source) are
inclined to the surface of the substrate at proper tilt angles.
As a result, the first color emission layer (such as the red
emission layer 141), the second color emission layer (such
as the green emission layer 142), and the third color emis-
sion layer (such as the blue emission layer 143) are formed
respectively in the first region (such as the red sub-pixel
region 101), the second region (such as the green sub-pixel
region 102), and the third region (such as the blue sub-pixel
region 103).

[0081] FIGS. 15A~15B illustrate pixel arrangement and a
shadow wall design of a full-color panel according to the
third example of the present invention. According to the
pixel structure and the shadow wall design in the third
example, each color emission layer is formed singly and
independently in the sub-pixel region without changing the
original RGB device structure by using this inventive pro-
cess. Also, the color emission layers on the first electrode do
not overlap with each other and have no light mixture.

FOURTH EXAMPLE

[0082] FIG. 16 illustrates a pixel structure and a shadow
wall design according to a fourth example of the present
invention. A dotted portion represents one pixel. One sub-
pixel region is made up of four emission layers with the
same color. Sub-pixel regions include the first region (such
as the red sub-pixel region 101), the second region (such as
the green sub-pixel region 102), and the third region (such
as the blue sub-pixel region 103). The shadow walls in the
fourth example include a first portion (U-shaped) 96A, a
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second portion (linear) 98B and a third portion 96C. The first
portion 96A is disposed correspondingly on one side of the
red sub-pixel region 101 and the green sub-pixel region 102.
The second portion 96B is disposed correspondingly on two
sides of the blue sub-pixel region 103. The third portion 96C
is disposed on another side of the red sub-pixel region 101
and the green sub-pixel region 102. The third portion 96C
connects the first portion 96A and the second portion 96B.
Then, the first color evaporation source (such as the red
evaporation source), the second color evaporation source
(such as the green evaporation source), and the third color
evaporation source (such as the blue evaporation source) are
provided.

[0083] Similarly, the first evaporation direction 171 of the
first color evaporation source (such as the red evaporation
source), the second evaporation direction 172 of the second
color evaporation source (such as the green evaporation
source), and the third direction 173 of the third color
evaporation source (such as the blue evaporation source) are
inclined to the surface of the substrate at proper tilt angles.
As a result, the first color emission layer (such as the red
emission layer 141), the second color emission layer (such
as the green emission layer 142), and the third color emis-
sion layer (such as the blue emission layer 143) are formed
respectively in the first region (such as the red sub-pixel
region 101), the second region (such as the green sub-pixel
region 102), and the third region (such as the blue sub-pixel
region 103).

[0084] FIG. 17 illustrates pixel arrangement and a shadow
wall design of a full-color panel according to the fourth
example of the present invention. According to the pixel
structure and the shadow wall design in the fourth example,
each color emission layer is formed singly and indepen-
dently in the sub-pixel region without changing the original
RGB device structure by using this inventive process. Also,
the color emission layers on the first electrode do not overlap
with each other and have no light mixture.

FIFTH EXAMPLE

[0085] FIG. 18 illustrates pixel arrangement and a shadow
wall design of a full-color panel according to a fifth example
of the present invention. In the present example, one pixel is
made up of at least three adjacent sub-pixel regions includ-
ing the first region (such as the red sub-pixel region 101), the
second region (such as the green sub-pixel region 102), and
the third region (such as the blue sub-pixel region 103).
However, the number of the sub-pixels are non-limited it, for
example, three or more adjacent sub-pixels, including four,
five, six, etc. In additional, the color of each sub-pixel is not
limited in red, green, blue, may be include other color, for
example, white, brown, yellow, Cyan, Magenta, etc. The
shadow wall 98 surrounds the periphery of two sub-pixels
among the at least three adjacent sub-pixels. As shown in
FIG. 18, the shadow wall 98 surrounds the red sub-pixel
region 101 and the green sub-pixel region 102. Then, the
first color evaporation source (such as the red evaporation
source), the second color evaporation source (such as the
green evaporation source), and the third color evaporation
source (such as the blue evaporation source) are provided.
As a result, the first color emission layer (such as the red
emission layer 141), the second color emission layer (such
as the green emission layer 142), and the third color emis-
sion layer (such as the blue emission layer 143) are formed
respectively.
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[0086] According to the pixel structure and the shadow
wall design in the fifth example of the present invention,
each color emission layer is formed singly and indepen-
dently in the sub-pixel region without changing the original
RGB device structure by using this inventive process. Also,
the color emission layers on the first electrode do not overlap
with each other and have no light mixture.

[0087] The above-description is a detailed illustration for
a variety of preferred embodiments of the present invention.
The embodiments should not be construed as limiting the
scope of the invention. Rather, it is intended to cover various
modifications and similar arrangements included within the
spirit and scope of the appended claims, the scope of which
should be accorded the broadest interpretation so as to
encompass all such modifications and similar structure.

What is claimed is:

1. A pixel structure of an organic electroluminescent
panel, the pixel structure comprising: a plurality of sub-
pixels having

at least one first electrode;

at least one shadow wall formed at the periphery of the
first electrode;

at least one first common layer formed on the first
electrode;

a plurality of emission layers, each emission layer being
formed on the first common layer of a corresponding
sub-pixel, wherein each emission layer is non-over-
lapped with each other;

at least one second common layer formed on the emission
layers; and

at least one second electrode formed on the second
common layer.

2. The pixel structure of claim 1, wherein at least two
adjacent sub-pixels comprise at least two first regions and at
least one second region.

3. The pixel structure of claim 2, wherein the shadow wall
comprises at least one first portion and at least two second
portions, the first portion is disposed correspondingly on one
side of the first regions, and the second portions are disposed
correspondingly on two sides of the second region.

4. The pixel structure of claim 3, wherein the shadow wall
comprises at least one third portion disposed on another side
of the first regions and connected to the first portion.

5. The pixel structure of claim 3, wherein the shadow wall
comprises at least one third portion disposed on another side
of the first regions and connected to the first portion and the
second portions.

6. The pixel structure of claim 1, wherein the shadow wall
surrounds the periphery of at least three adjacent sub-pixels.

7. The pixel structure of claim 1, wherein the shadow wall
is disposed between any two of at least three adjacent
sub-pixels.

8. The pixel structure of claim 1, wherein at least three
adjacent sub-pixels comprise at least one first region, at least
one second region, and at least one third region.

9. The pixel structure of claim 8, wherein the shadow wall
comprises at least two L-shaped first portions and at least
two second portions, the L-shaped first portions are disposed
on one side of the first region and the third region, respec-
tively, the second portions are disposed on another side of
the first portion and the third portion, respectively, and the
second portions correspond to the short edges of the
L-shaped first portions.
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10. The pixel structure of claim 8, wherein the shadow
wall surrounds the periphery of any two of the at least three
adjacent sub-pixels.

11. The pixel structure of claim 1, wherein the height of
the shadow wall ranges from about 10 um to about 500 pm.

12. The pixel structure of claim 11, wherein the width of
the shadow wall ranges from about 30% to about 100% of
the height of the shadow wall.

13. A method for fabricating an organic electrolumines-
cent panel having a substrate, comprising:

forming a first electrode on the substrate;

forming a plurality of shadow walls on the periphery of

the first electrode;

forming at least a first common layer on the first electrode;

and

forming a plurality of first color emission layers, a plu-

rality of second color emission layers, and a plurality of
third color emission layers on the first common layer,
comprising;

providing at least one first color evaporation source, at

least one second color evaporation source, and at least
one third color evaporation source, wherein an inde-
pendent evaporation directions and an evaporation
angles of the first color evaporation source, the second
color evaporation source, and the third color evapora-
tion source cooperate with the shadow walls, so that at
least one first color emission layer, at least one second
color emission layer and at least one third color emis-
sion layer are respectively formed on the corresponding
regions of the first electrode with the corresponding
color;
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forming at least one second common layer to cover the
first color emission layers, the second color emission
layers, and the third color emission layers; and

forming a second electrode on the second common layer.

14. The method of claim 13, wherein the first evaporation
direction of the first evaporation source, the second evapo-
ration direction of the second evaporation source, and the
third evaporation direction of the third evaporation source
are inclined to the surface of the substrate at a first tilt angle,
a second tilt angle, and a third tlt angle, respectively.

15. The method of claim 14, wherein the first tilt angle,
the second tilt angle, and the third tilt angle range from about
20° to about 80°.

16. The method of claim 14, wherein the first tilt angle,
the second tilt angle, and the third tilt angle range from about
30° to about 70°.

17. The method of claim 13, wherein a first angle, a
second angle, and a third angle are formed between each two
directions among the first, the second, and the third evapo-
ration directions, wherein the first angle, the second angle,
and the third angle are greater than or equal to about 90°.

18. The method of claim 13, wherein the heights of the
shadow walls range from about 10 um to about 500 pm.

19. The method of claim 13, wherein the widths of the
shadow walls range from about 30% to about 100% of the
heights of the shadow walls.
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