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(57) ABSTRACT

An organic light emitting diode display panel is disclosed,
which comprises: a first substrate with an organic light emit-
ting layer formed thereon; a second substrate corresponding
to the first substrate, and adhered to the first substrate with a
frit sealant; and plural spacers disposed between the first
substrate and the second substrate, and comprising a first
spacer, a second spacer and a third spacer adjacent to each
other, wherein shapes of a first projection of the first spacer, a
second projection of the second spacer and a third projection
of the third spacer on the second substrate are different from
each other. In addition, the present invention also disclosed an
organic light emitting diode display device containing the
same.
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ORGANIC LIGHT EMITTING DIODE
DISPLAY PANEL AND ORGANIC LIGHT
EMITTING DIODE DISPLAY DEVICE
CONTAINING THE SAME

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefits of the Taiwan
Patent Application Serial Number 102134993, filed on Sep.
27, 2013, the subject matter of which is incorporated herein
by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting diode (OLED) display panel and an OLED display
device containing the same and, more particularly, to an
OLED display panel with spacers having novel structures and
an OLED display device containing the same.

[0004] 2. Description of Related Art

[0005] Organic light-emitting diodes (OLEDs) 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, mobiles and MP3 players.

[0006] During the process for manufacturing the OLED
display devices, thin film transistors and organic light emit-
ting units are formed on a bottom substrate in advance, and
then the obtained bottom substrate are assembled with a top
substrate having spacers formed thereon. For the conven-
tional OLED display devices, both the top substrate and the
bottom substrate are glass substrates, which are adhered to
each other with a frit sealant during the assembling process.
However, during the laser heating process, a shift between the
top substrate and the bottom substrate may be occurred, and
the assembling difference may cause the yield rate of the
OLED display devices reduced.

[0007] Therefore, it is desirable to provide OLED display
devices without assembling differences to improve the yield
rate thereof.

SUMMARY OF THE INVENTION

[0008] An object of the present invention is to provide an
organic light emitting diode (OLED) display panel, in which
spacers with novel structures are used. In addition, the present
invention further provides an organic light emitting diode
display device manufactured by the aforementioned OLED
display panel.

[0009] To achieve the object, an aspect of the OLED dis-
play panel of the present invention comprises: a first substrate
with an organic light emitting layer formed thereon; a second
substrate corresponding to the first substrate, and adhered to
the first substrate with a frit sealant; and plural spacers dis-
posed between the first substrate and the second substrate,
and comprising a first spacer, a second spacer and a third
spacer adjacent to each other, wherein a first projection, a
second projection and a third projection of the first spacer, the
second spacer and the third spacer are respectively formed on
the second substrate, and shapes of the first projection, the
second projection and the third projection are different from
each other. More specifically, a first projection, a second
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projection and a third projection of the first spacer, the second
spacer and the third spacer are respectively formed on the
second substrate, and shapes of the first projection, the second
projection and the third projection are different from each
other. Herein, the second substrate may further comprise or
be defined into a display region and a non-display region.

[0010] In general, the spacers used in the conventional
OLED display panel have identical shapes, and the projec-
tions thereof on the second substrate also have the same
shapes. However, in the OLED display panel of the present
invention, the used spacers can form projections having dif-
ferent shapes on the second substrate, so the present invention
provides an OLED display panel with spacers having novel
shapes.

[0011] Especially, in the OLED display panel of this aspect
of the present invention, at least one of the spacers respec-
tively has a rough or uneven surface. During the process for
assembling the first substrate and the second substrate, the
rough surface of the at least one of the spacers can provide
frictional force to reduce the shift between the first substrate
and the second substrate.

[0012] More specifically, in the OLED display panel of the
present invention, the so-called rough or uneven surface indi-
cates that the surface of at least one of the spacer has plural
cavities or plural protrusions. When plural cavities are formed
in the surfaces of the spacers, the size of each cavity is not
particularly limited. Preferably, the sizes of at least two of the
cavities in at least one of the spacer are selectively identical to
or different from each other. More preferably, the sizes of the
at least two cavities in at least one of the spacer are different
from each other. Meanwhile, the depth of each cavity is not
particularly limited. Preferably, the depths of at least two of
the cavities in at least one of the spacer are selectively iden-
tical to or different from each other. More preferably, the
depths of the at least two of the cavities in at least one of the
spacer are different from each other. In the most preferable
case, both the sizes and the depths of the at least two of the
cavities in at least one of the spacer are different from each
other. In addition, when plural protrusions are formed on the
surfaces of the spacers, the size of each protrusion is not
particularly limited. Preferably, the sizes of at least two of the
protrusions in at least one of the spacer are selectively iden-
tical to or different from each other. More preferably, the sizes
of the at least two of the protrusions in at least one of the
spacer are different from each other. Meanwhile, the height of
each protrusion is not particularly limited. Preferably, the
heights of the protrusions in each spacer are selectively iden-
tical to or different from each other. More preferably, the
heights of at least two of the protrusions in at least one of the
spacer are different from each other. In the most preferable
case, both the sizes and the heights of the at least two of the
protrusions in at least one of the spacer are different from each
other.

[0013] Except for the OLED display panel illustrated in the
aforementioned aspect, another aspect of the present inven-
tion further provides an OLED display panel, comprising a
display region and a non-display region, which comprises: a
first substrate with an organic light emitting layer formed
thereon in the display region; a second substrate correspond-
ing to the first substrate, and adhered to the first substrate with
a frit sealant; and plural spacers disposed between the first
substrate and the second substrate, wherein at least one ofthe
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spacers is a cluster formed by plural protrusions, and heights
of the protrusions in the spacer are identical to or different
from each other.

[0014] The OLED display panel of this aspect of the
present invention is characterized in that at least one of the
spacer therein is a cluster formed by plural protrusions, so the
formed spacer has a rough or uneven surface. During the
process for assembling the first substrate and the second
substrate, the rough surfaces of the spacers can provide fric-
tional force to reduce the shift between the first substrate and
the second substrate.

[0015] In the OLED display panel of this aspect of the
present invention, at least one of the spacer can be a cluster
formed by plural protrusions. Preferably, ends of the protru-
sions in at least one of the spacer facing to the second sub-
strate connect to each other. More preferably, the protrusions
in at least one of the spacers are integrated with each other. In
addition, at least two of the protrusions have different heights
in at least one of the spacers.

[0016] In the OLED display panel of this aspect of the
present invention, the spacers comprises a first spacer, a sec-
ond spacer and a third spacer, and a first projection, a second
projection and a third projection of the first spacer, the second
spacer and the third spacer are respectively formed on the
second substrate, and shapes ofthe first projection, the second
projection and the third projection are different from each
other. More specifically, a first projection, a second projection
and a third projection of the first spacer, the second spacer and
the third spacer are respectively formed on the second sub-
strate, and shapes of the first projection, the second projection
and the third projection can be selectively identical to or
different from each other. Preferably, the shapes of the first
projection, the second projection and the third projection are
different from each other. More preferably, the first spacer,
the second spacer and the third spacer are adjacent to each
other, and the shapes of the first projection, the second pro-
jection and the third projection are different from each other.
[0017] In addition, in the OLED display panels of both
aforementioned aspects of the present invention, a distance
between two adjacent spacers in the display region may be
different from that in the non-display region. Preferably, the
distance between two adjacent spacers in the display region is
larger than that in the non-display region. Hence, when the
first substrate and the second substrate are assembled with the
frit sealant, the increased disposition density of the spacers in
the non-display region can provide larger frictional force to
prevent the shift between the first substrate and the second
substrate. Furthermore, sizes of the spacers in the display
region may also be different from those in the non-display
region. Preferably, the sizes of the spacers in the display
region are larger than those in the non-display region. Alter-
natively, projected areas of the projections of the spacers may
be different from each other. Preferably, the projected areas
thereof in the display region are larger than those in the
non-display region. Since the spacers in the non-display
region have smaller sizes or projected areas, the area of the
non-display region can be reduced to achieve the purpose of
narrow frame. In the most preferable case, not only the dis-
tance between two adjacent spacers in the display region is
larger than that in the non-display region, butalso the sizes of
the spacers in the display region are larger than those in the
non-display region. Therefore, the spacers can provide
enough frictional force, and the purpose of narrow frame can
also be achieved.
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[0018] Moreover, in the OLED display panels of both the
aforementioned aspects of the present invention, a first elec-
trode layer comprising plural first electrode units is further
disposed on the first substrate, and the organic light emitting
diode display panel may further comprise a pixel defining
layer disposed between the first electrode units. In addition,
the pixel defining layer may have at least one recess corre-
sponding to at least one of the spacers. More specifically,
when the spacers is disposed to correspond to the pixel defin-
ing layer, the pixel defining layer is easily deformed by exter-
nal force, so recesses corresponding to the spacers may be
formed on the pixel defining layer.

[0019] In the OLED display panels of both the aforemen-
tioned aspects of the present invention, the spacers can be
made of any spacer material generally used in the art, such as
a photoresist spacer material. Preferably, the spacers com-
prise a non-conductive material, such as polyimide (PI),
polysulfone (PS), and polycarbonate (PC).

[0020] Except for the aforementioned OLED display pan-
els, the present invention further provides an OLED display
device manufactured by the same, which comprises: a driving
unit; and any one of the aforementioned OLED display panels
electrically connecting to the driving unit. Herein, the driving
unit is used to activate the OLED display panel.

[0021] 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

[0022] FIGS.1A to 1B are cross-sectional views showing a
process for assembling an OLED display panel according to
Embodiment 1 of the present invention;

[0023] FIG. 2isa cross-sectional view of an OLED display
panel according to Embodiment 1 of the present invention;
[0024] FIG. 3 is a perspective view of a pixel defining layer
of an OLED display panel according to Embodiment 1 of the
present invention;

[0025] FIGS. 4A to 4B are graphs showing relations
between external force and deformation amount ofa spacer or
a pixel defining layer in an OLED display panel according to
Embodiment 1 of the present invention;

[0026] FIGS.5A to 5B are perspective views showing pro-
jections of spacers on a second substrate in an OLED display
panel according to Embodiment 1 of the present invention;
[0027] FIGS. 6A to 6C are perspective views of spacers in
an OLED display panel according to Embodiment 1 of the
present invention;

[0028] FIG. 7 is a cross-sectional view of spacers in an
OLED display panel according to Embodiment 1 of the
present invention;

[0029] FIG. 8 is a cross-sectional view showing an OLED
display panel according to Embodiment 2 of the present
invention;

[0030] FIG. 9 is a cross-sectional view showing an OLED
display panel according to Embodiment 2 of the present
invention;

[0031] FIG. 10is a cross-sectional view showing an OLED
display panel according to Embodiment 3 of the present
invention; and

[0032] FIG. 11 is a perspective view showing an OLED
display device according to Embodiment 5 of the present
invention.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0033] 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

[0034] FIGS. 1A to 1B are cross-sectional views showing a
process for assembling an OLED display panel of the present
embodiment. As shown in FIG. 1, during the process for
assembling an OLED display panel, a first substrate 11 and a
second substrate 12 are firstly provided. Herein, organic light
emitting (OLED) layers 15 and a pixel defining layer 16 are
disposed on the first substrate 11, and the pixel defining layer
16 is disposed between two adjacent OLED layers 15. In the
present embodiment, each OLED layer 15 can respectively
emit red light, green light and blue light; but the color of light
emitting from the OLED layers 15 is not limited thereto in
other embodiment. In addition, plural spacers 14 are formed
on the second substrate 12, and a frit sealant 13 is firstly
formed on edges of the second substrate 12. Herein, the frit
sealant 13 is formed thereon sequentially through a dispens-
ing process and a sintering process.

[0035] Next, as shown in FIG. 1B, the first substrate 11 and
the second substrate 12 are assembled to each other, wherein
the spacers 14 correspond to a region besides pixel opening
161 of the pixel defining layer 16. After a laser heating pro-
cess, the frit sealant 13 is adhered to the first substrate 11 to
obtain the top-emitting OLED display panel of the present
embodiment. In the present embodiment, both the first sub-
strate 11 and the second substrate 12 are glass substrates. In
addition, as shown in FIGS. 1A and 1B, the OLED display
panel of the present embodiment further comprises a display
region C and a non-display region N, and the so-called non-
display region N is a region having circuits. In the present
embodiment, the frit sealant 13 is used to prevent the air and
moisture permeation. However, in other embodiment, other
sealants may be used.

[0036] FIG.2isacross-sectional view of a part ofan OLED
display panel of the present embodiment. The OLED display
of the present embodiment comprises: a first substrate 11 and
a second substrate 12 corresponding to the first substrate 11.
Herein, a gate electrode 111, a gate insulating layer 112, a
semiconductor layer 113 and a source and drain layer 114 are
sequentially laminated on the first substrate 11 to obtaina thin
film transistor (TFT). In the present embodiment, only one
kind of TFT is exemplified, but the present invention is not
limited thereto. Other TFTs generally used in the art (for
example, IGZO-TFT) can also be applied to the OLED dis-
play panel of the present invention. In addition, a planer layer
115 is further laminated on the TFT, which has a planer
opening 1151 to expose the source and drain layer 114.
[0037] Next, a first electrode unit 151 is formed on the
planer layer 115 and in the planer opening 1151, and then a
pixel defining layer 16 with a pixel opening 161 is laminated
thereon. After an organic light emitting layer 152 and a sec-
ond electrode unit 153 are sequentially formed on the pixel
defining layer 16 and the first electrode unit 151 as well as in
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the pixel opening 161, an organic light emitting unit 15 of the
present embodiment is obtained. Hence, the organic light
emitting unit 15 of the present embodiment comprises: the
first electrode unit 151, the organic light emitting layer 152
and the second electrode unit 153, and the first electrode unit
151 electrically connects to the source and drain layer 114.
Furthermore, the pixel defining layer 16 is disposed between
the first electrode unit 151 and the organic light emitting layer
152, and a light emitting region is defined by the pixel open-
ing 161 of the pixel defining layer 16. Herein, the first elec-
trode unit 151 and the second electrode unit 153 can respec-
tively be transparent electrodes or semi-transparent
electrodes generally used in the art. The transparent elec-
trodes can be transparent conductive oxide electrodes (TCO
electrodes), such as ITO electrodes or [Z0 electrodes; and the
semi-transparent electrodes can be metal thin film electrodes,
such as Mg/Ag alloy thin film electrodes, Au thin film elec-
trodes, Pt thin film electrodes and Al thin film electrodes. In
addition, if it is necessary, at least one of the first electrode
unit 151 and the second electrode unit 153 can be a composite
electrode of a transparent electrode and a semi-transparent
electrode, such as a composite electrode of an TCO electrode
and a Pt thin film electrode. Herein, only the organic light
emitting unit comprising a first electrode unit 151, an organic
light emitting layer 152 and a second electrode unit is exem-
plified in the present embodiment, but the present invention is
not limited thereto. Other organic light emitting unit having
different structures may be used in the OLED display panel of
the present invention. For example, an organic light emitting
unit comprising an electron transporting layer, an electron
injection layer, a hole transporting layer, a hole injection
layer, and other layers facilitating the combination between
electrodes and holes can be used in the present invention.

[0038] As shown in FIG. 1B and FIG. 2, the spacers 14 on
the second substrate 12 correspond to the pixel defining layer
16 to assemble the first substrate 11 and the second substrate
12 to obtain the OLED display panel of the present embodi-
ment. The hardness of the spacer 14 is high enough to cause
that a recess 162 corresponding to the spacer 14 is formed in
the pixel defining layer 16. More specifically, only an imprint
(i.e. the recess 162) caused by the spacer 14 is formed but no
residue is remained on the pixel defining layer 16, as shown in
FIG. 3. Additionally, the spacer 14 used in the present
embodiment is made of a non-conductive material, such as
polyimide (PI), polysulfone (PS), and polycarbonate (PC).

[0039] FIGS. 4A to 4B are graphs respectively showing
relations between external force and deformation amount ofa
spacer or a pixel defining layer in an OLED display panel of
the present embodiment. As shown in the FIG. 4A of the
graph showing the relation between the external force and the
deformation amount of the spacer, and the FIG. 4B of the
graph showing the relation between the external force and the
deformation amount of the pixel defining layer, when the
spacer and the pixel defining layer is compressed due to the
external force, the deformation amount (i.e. the compression
amount shown in the Y-axis) of the pixel defining layer caused
by the external force is larger than that of the spacer. This
result indicates that the pixel defining layer is much easier to
be deformed by the external force than the spacer. Hence,
after the first substrate 11 and the second substrate 12 are
assembled to each other (as shown in FIG. 2), the spacer 14
causes the pixel defining layer 16 having an imprint formed
thereon, which can be represented by the recess 162 shown in
FIG. 3.
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[0040] In order to prevent the shift between the first sub-
strate 12 and the second substrate 12 during the assembling
process, the spacer 14 used in the present embodiment has a
novel tiny structure, which can increase the frictional force
between the first substrate 11 and the second substrate 12.
Hereinafter, the structure of the spacer 14 used in the OLED
display panel of the present embodiment is described in
detail.

[0041] FIG. 5A is perspective view showing projections of
spacers on the second substrate in the OLED display panel of
the present embodiment. In the OLED display panel of the
present embodiment, shapes of the projections of the plural
spacers on the second substrate 12 are different from each
other. More specifically, the first projection 141' of the first
spacer, the second projection 142" of the second spacer and
the third projection 143" of the third spacer have different
shapes. Herein, FIG. 5A is a perspective view showing only a
part of the spacers used in the OLED display panel of the
present embodiment; however, in other embodiments, the
shapes of the spacers and the projections thereof may be the
same as or different from those represented in FIG. 5A.
[0042] In the present embodiment, the plural spacers are
disposed in an array on the second substrate 12, but the
present invention is not limited thereto. According to the
perspective view of the shapes of the projections shown in
FIG. 5A, a distance D1 between projections of two adjacent
spacers in the display region C is different from a distance D2
between protections of two adjacent spacers in the non-dis-
play region N. Particularly, the distance D1 in the display
region C is larger than the distance D2 in the non-display
region N. Hence, in the OLED display panel of the present
embodiment, the disposition density of the spacer in the non-
display region N is larger than that in the display region C,
which can provide increased frictional force to prevent the
shift between substrate during the assembling process.
Herein, thedistance D1 can be respectively in a range from 50
um to 150 um; preferably from 70 um to 130 um; and more
preferably from 80 pm to 110 pm. In the present embodiment,
the distance D1 is in a range from 90 um to 100 pm.

[0043] Inaddition, according to the perspective view of the
shapes of the projections shown in FIG. 5A, sizes and/or
projected areas of the projections of the spacers in the display
region C are different from those in the non-display region N.
Particularly, the sizes and/or projected areas of the projec-
tions of the spacers in the display region C are larger than
those in the non-display region N. Hence, in the OLED dis-
play panel of the present embodiment, since the sizes of the
spacers in the non-display region N are smaller than those in
the display region C, so the area of the non-display region N
can be reduced to achieve the purpose of narrow frame.
Herein, the sizes of the projections of the spacers in the
display region C (i.e. the maximum widths of the projections)
can be respectively in a range from 5 pm to 50 um; preferably
from 8 pm to 40 pm; and more preferably from 10 pm to 30
wm. In the present embodiment, the sizes of the projections of
the spacers in the display region C are respectively in a range
from 15 um to 25 pum. In other embodiment, the size of the
projection may be referred to the length or the diameter of the
projections.

[0044] FIG. 5A is a perspective view showing possible
shapes of the projections of the spacers on the second sub-
strate in the present embodiment, but the shapes thereof may
be formed as the perspective view of FIG. 5B in other embodi-
ments. The shapes thereof in FIG. 5B are similar to those
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shown in FIG. 5A, except that the sizes of the projections of
the spacers in the display region C are similar to those in the
non-display region N.

[0045] FIGS. 6A to 6C are perspective views of spacers in
the OLED display panel of the present embodiment, and FIG.
7 is a cross-sectional view thereof.

[0046] As shown in FIGS. 6A to 6C, the spacers usedin the
OLED display panel of the present embodiment are irregular
protrusion objects, wherein the height h1 of the spacer shown
in FIG. 6A is 0.615 pm, the height hl thereof shown in FIG.
6B is 0.278 um, and the heights h1 and h2 thereof shown in
FIG. 6C are respectively 0.456 um and 0.476 um. Herein,
only three spacers used in the OLED display panel of the
present embodiment are exemplified, but the other spacers
used therein may have different shapes. In addition, as shown
in FIG. 7, the cross-sectional view of the spacers used in the
OLED display panel of the present embodiment clearly indi-
cates that the spacers are irregular protrusion objects. Herein,
the spacer 141 has rough or uneven surfaces; particularly,
plural protrusions 1411 are formed on the surfaces of the
spacer 141; and at least two of the protrusions 1411 may have
different size and height. In addition, the at least one of the
spacer 142 has rough or uneven surfaces; particularly, plural
cavities 1421 are formed in the surfaces of the spacer 142; and
at least two of the cavities 1421 has different size and depth.
Furthermore, at least one of the spacers 141, 142, 143 used in
the OLED display panel of the present embodiment may also
be considered as clusters formed by plural protrusions, which
can be defined by the dotted lines shown in the FIG. 7. For
example, the spacer 143 is a cluster formed by plural protru-
sions 1431, and heights of the protrusions 1431 in the spacer
143 are identical to or different from each other. For example,
the heights hl, h2, h3 of the protrusions 1431 are different
from each other; ends of the protrusions 1431 facing to the
second substrate 12 connect to each other; and the protrusions
1431 are integrated with each other. However, only a part of
spacers used in the OLED display panel of the present
embodiment are shown in FIG. 7, but the other spacers used
herein may have different shapes. In addition, FIGS. 6 A to 6C
and 7 are perspective views showing the structures of the
spacers used in the OLED display panel of the present
embodiment, which are observed under a microscope.

Embodiment 2

[0047] The structure of the OLED display panel of the
present embodiment is similar to that of Embodiment 1,
except for the following differences.

[0048] One difference is that the organic light emitting unit
15 used in the OLED display panel of the present embodiment
comprises an organic light emitting layer 152 emitting white
light, and a color filter 171 and a black matrix 172 are further
disposed at the light-emitting side (i.e. between the second
substrate 12 and the spacers 14), as shown in the cross-
sectional view of FIG. 8 showing the OLED display panel of
the present embodiment. Through the disposition of the color
filter 171 and the black matrix 172, the OLED display panel
of the present embodiment can emit light with different col-
ors, such as red light, blue light and green light.

[0049] Another difference is that the light emitting region
defined by the pixel opening 161 of the pixel defining layer 16
corresponds to the color filter 171, and the region outside the
pixel opening 161 of the pixel defining layer 16 corresponds
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to the black matrix 172, as shown in the cross-sectional view
of FIG. 9 showing the OLED display panel of the present
embodiment.

Embodiment 3

[0050] The structure of the OLED display panel of the
present embodiment is similar to that of Embodiment 1,
except for the following differences.

[0051] As shown in FIG. 10, the structure of the OLED
display panel of the present embodiment is the same as that of
Embodiment 1, except that the OLED display panel of the
present embodiment is a bottom-emitting OLED display
panel. Furthermore, in the OLED display panel of the present
embodiment, only the first electrode unit 151 is a TCO elec-
trode, and the second electrode 153 is a metal thin film elec-
trode.

Embodiment 4

[0052] The structure of the OLED display panel of the
present embodiment is similar to that of Embodiment 2,
except for the following differences.

[0053] As shown in FIGS. 8 and 9 of Embodiment 2, the
color filter 171 and the black matrix 172 are disposed on the
second substrate 12 in the OLED display panel of Embodi-
ment 2. However, the color filter 171 and the black matrix 172
are disposed on the first substrate 11 to obtain the bottom-
emitting OLED display panel of the present embodiment, not
shown in the figure. Through the disposition of the color filter
171 and the black matrix 172, an organic light emitting layer
152 can emit light with different colors, such as red light, blue
light and green light. In addition, for increasing the display
effect of the bottom-emitting OLED display panel of the
present embodiment, a reflection layer (not shown in the
figure) may be selectively disposed between the second sub-
strate 12 and the spacers 14.

Embodiment 5

[0054] FIG. 11 is a perspective view showing an OLED
display device of the present embodiment. Herein, the OLED
display device 7 of the present embodiment comprises any
one of the OLED display panels according to the aforemen-
tioned Embodiments 1 to 4.

[0055] In other embodiments, the OLED display panel of
the present invention may be applied to other display devices,
such as mobile phones and tablet PCs.

[0056] 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
made without departing from the spirit and scope of the
invention as hereinafter claimed.

What is claimed is:
1. An organic light emitting diode display panel, compris-
ing:

a first substrate with an organic light emitting layer formed
thereon;

a second substrate corresponding to the first substrate, and
adhered to the first substrate with a frit sealant; and

plural spacers disposed between the first substrate and the
second substrate, and comprising a first spacer, a second
spacer and a third spacer adjacent to each other, wherein
shapes of a first projection of the first spacer, a second
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projection of the second spacer and a third projection of
the third spacer on the second substrate are different
from each other.

2. The organic light emitting diode display panel as
claimed in claim 1, wherein at least one of the spacers respec-
tively has a surface, which is rough.

3. The organic light emitting diode display panel as
claimed in claim 2, wherein plural cavities are formed in the
surfaces of the spacers, and at least two of the cavities has
different size.

4. The organic light emitting diode display panel as
claimed in claim 2, wherein plural protrusions are formed on
the surfaces of the spacers, and at least two of the protrusions
has different size.

5. The organic light emitting diode display panel as
claimed in claim 1, wherein a first electrode layer comprising
plural first electrode units is further disposed on the first
substrate, and the organic light emitting diode display panel
further comprises a pixel defining layer disposed between the
first electrode units.

6. The organic light emitting diode display panel as
claimed in claim 5, wherein the pixel defining layer has at
least one recess corresponding to at least one of the spacers.

7. The organic light emitting diode display panel as
claimed in claim 1, wherein the second substrate further
comprises a display region and a non-display region, and a
distance between two adjacent spacers in the display region is
different from that in the non-display region.

8. The organic light emitting diode display panel as
claimed in claim 7, wherein sizes of the spacers in the display
region are different from those in the non-display region.

9. An organic light emitting diode display panel compris-
ing a display region and a non-display region, comprising;

a first substrate with an organic light emitting layer formed

thereon in the display region;
a second substrate corresponding to the first substrate, and
adhered to the first substrate with a frit sealant; and

plural spacers disposed between the first substrate and the
second substrate, wherein at least one of the spacers is a
cluster formed by plural protrusions, and heights of the
protrusions in the spacer are identical to or different
from each other.

10. The organic light emitting diode display panel as
claimed in claim 9, wherein ends of the protrusions facing to
the second substrate connect to each other.

11. The organic light emitting diode display panel as
claimed in claim 10, wherein the protrusions in at least one of
the spacers are integrated with each other.

12. The organic light emitting diode display panel as
claimed in claim 10, wherein at least two of the protrusions
have different heights in at least one of the spacers.

13. The organic light emitting diode display panel as
claimed in claim 9, wherein the spacers comprises a first
spacet, asecond spacer and a third spacer, and shapes of a first
projection of the first spacer, a second projection of the sec-
ond spacer and a third projection of the third spacer on the
second substrate are different from each other.

14. The organic light emitting diode display panel as
claimed in claim 9, wherein a first electrode layer comprising
plural first electrode units is further disposed on the first
substrate, and the organic light emitting diode display panel
further comprises a pixel defining layer disposed between the
first electrode units.
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15. The organic light emitting diode display panel as
claimed in claim 14, wherein the pixel defining layer has at
least one recess corresponding to at least one of the spacers.

16. The organic light emitting diode display panel as
claimed in claim 9, wherein a distance between two adjacent
spacers in the display region is different from that in the
non-display region.

17. The organic light emitting diode display panel as
claimed in claim 16, wherein sizes of the spacers in the
display region are different from those in the non-display
region.

18. An organic light emitting diode display device, com-
prising:

a driving unit;

an organic light emitting diode display panel electrically

connecting to the driving unit, and comprising:

a first substrate with an organic light emitting layer
formed thereon;

a second substrate corresponding to the first substrate,
and adhered to the first substrate with a frit sealant;
and

plural spacers disposed between the first substrate and
the second substrate, and comprising a first spacer, a
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second spacer and a third spacer adjacent to each
other, wherein shapes of a first projection of the first
spacer, a second projection of the second spacer and a
third projection of the third spacer on the second
substrate are different from each other.

19. An organic light emitting diode display device, com-
prising:
a driving unit;
an organic light emitting diode display panel electrically
connecting to the driving unit, and comprising:
a first substrate with an organic light emitting layer
formed thereon in the display region;

a second substrate corresponding to the first substrate,
and adhered to the first substrate with a frit sealant;
and

plural spacers disposed between the first substrate and
the second substrate, wherein at least one of the spac-
ers is a cluster formed by plural protrusions, and
heights of the protrusions are identical to or different
from each other.
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