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(54) Organic light-emitting diode (OLED) display panel

(57) An organic light-emitting diode (OLED) display
panel comprises: a plurality of pixel units (11) arranged
in an array, in which each pixel unit includes an organic
light-emitting element provided with a first light-emitting
surface and a second light-emitting surface; and light
shield layers (131, 132) configured to shield at least the

first light-emitting surfaces of organic light-emitting ele-
ments of a portion of the pixel units. The OLED display
panel combines the double-faced organic light-emitting
elements and the light shield layers to simply achieve
double emission display.
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Description

TECHNICAL FIELD

[0001] The embodiments of the present technical dis-
closure relate to an organic light-emitting diode (OLED)
display panel.

BACKGROUND

[0002] With the rapid development of flat-panel display
technologies, compared with the traditional liquid crystal
displays (LCDs), OLED displays not only are lighter and
thinner but also have the advantages of self-illumination,
low power consumption, no backlight required, no limit
on viewing angle, high response speed and the like, and
have become the mainstream products of the next gen-
eration of flat-panel display technology.
[0003] An organic light-emitting layer lamination in
each pixel unit of a traditional OLED display panel may
include: a substrate, a transparent anode for hole injec-
tion, an organic layer formed by organic molecules or
organic polymers, a conductive layer for transporting
holes from the anode, an emission layer for transporting
electrons injected from a cathode, and the cathode for
electron injection. The cathode may be transparent or
opaque, depending on the type of the organic light-emit-
ting element.
[0004] The traditional organic light-emitting elements
mainly include a double emission type, a top emission
type and a bottom emission type. In the organic light-
emitting element of the double emission type, both the
cathode and the anode are transparent. As illustrated in
FIG. 1A, the organic light-emitting element includes a
transparent anode 2, a hole transport layer 3, an emission
layer 4, an electron transport layer 5, and a semi-trans-
parent cathode 6, which are formed on a substrate 1 in
sequence. In the case of picture display (or light emis-
sion), electrons and holes are respectively injected from
the cathode 6 and the anode 2, and then meet within the
emission layer 4 and are recombined into excitons; and
when the excitons jump from the excited state back to
the ground state, energy is released in the form of light.
As both the cathode and the anode of the organic light-
emitting element of the double emission type are trans-
parent, both the upper surface and the lower surface of
the organic light-emitting element of the double emission
type can emit light. In addition, the light emitting direction
of one surface is opposite to that of the other surface, as
illustrated in FIG. 1B, resulting in that one surface cannot
display information properly. Therefore, the traditional
OLED display device usually does not employ the double
emission type organic light-emitting element to achieve
double-faced display.
[0005] As for an OLED display device, in order to
achieve double-faced display, two different structures,
namely top emission type organic light-emitting elements
and bottom emission type organic light-emitting ele-

ments, are typically formed in a pixel array of an array
substrate respectively for double-faced display. Light of
the top emission type organic light-emitting elements is
emitted from the transparent cathodes disposed on the
top, and hence the pixels including the top emission type
organic light-emitting elements can achieve the display
of first display contents; light of the bottom emission type
organic light-emitting elements is emitted from the trans-
parent cathodes disposed at the bottom, and hence the
pixels including the bottom emission type organic light-
emitting elements can achieve the display of second dis-
play contents. With the combination of the top emission
type organic light-emitting elements and the bottom emis-
sion type organic light-emitting elements, pixel separa-
tion between the picture displayed on the upper surface
and the picture displayed on the lower surface can be
achieved, and hence the objective of double-faced pic-
ture display can be realized. As illustrated in FIG. 1C
which is a schematic sectional view of the traditional dou-
ble emission type OLED display panel, the display panel
comprises top emission type organic light-emitting ele-
ments 7 and bottom emission type organic light-emitting
elements 8; the top emission type organic light-emitting
elements 7 and the bottom emission type organic light-
emitting elements 8 are combined to form a pixel array
which is further disposed between an upper substrate
and a lower substrate.

SUMMARY

[0006] The embodiments of the present technical dis-
closure provide a double emission type OLED display
panel and a display device, which can avoid the sophis-
ticated configuration obtained by combining organic light-
emitting elements with two different structures to achieve
double-faced display and hence can simplify the imple-
mentation process.
[0007] According to one aspect of the present technical
disclosure, a double emission type OLED display panel
is provided. The display panel comprises: a plurality of
pixel units arranged in an array, in which each pixel unit
includes an organic light-emitting element provided with
a first light-emitting surface and a second light-emitting
surface; and light shield layers configured to shield at
least the first light-emitting surfaces of organic light-emit-
ting elements of a portion of the pixel units.
[0008] For instance, in the OLED display panel, the
light shield layers may further include first light shield
layers and second light shield layers, in which the first
light shield layers are configured to shield the first light-
emitting surfaces of the organic light-emitting elements
of a portion of the pixel units, and the second light shield
layers are configured to shield the second light-emitting
surfaces of the organic light-emitting elements of the re-
maining pixel units.
[0009] For instance, in the OLED display panel, the
first light shield layers and the second shield layer re-
spectively may include a plurality of light shield subunits
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corresponding to areas where the pixel units are dis-
posed.
[0010] For instance, in the OLED display panel, the
light shield subunits of the first light shield layers and the
light shield subunits of the second light shield layers in a
same row of pixel units may further be arranged alter-
nately.
[0011] For instance, in the OLED display panel, all the
pixel units may comprise a first pixel unit group and a
second pixel unit group which are staggered, in which
the first pixel unit group comprises a same column of
pixel units corresponding to the light shield subunits of
the first light shield layers, and the second pixel unit group
comprises a same column of pixel units corresponding
to the light shield subunits of the second light shield lay-
ers.
[0012] For instance, in the OLED display panel, alter-
natively all the pixel units may comprise a first pixel unit
group and a second pixel unit group which are staggered,
in which the first pixel unit group comprises a same row
of pixel units corresponding to the light shield subunits
of the first light shield layers, and the second pixel unit
group comprises a the same row of pixel units corre-
sponding to the light shield subunits of the second light
shield layers.
[0013] For instance, the OLED display panel may fur-
ther comprise a first substrate and a second substrate;
the pixel units are formed on one side of the first sub-
strate, facing the second substrate; and the first light
shield layers are disposed on one side of the first sub-
strate, facing away from the second substrate.
[0014] For instance, in the OLED display panel, the
second light shield layers may be disposed on one side
of the second substrate, facing away from the pixel units.
[0015] For instance, the OLED display panel may fur-
ther comprise black matrixes arranged between adjacent
pixel units
[0016] For instance, in the OLED display panel, the
light shield layers may be reflective.
[0017] Further scope of applicability of the present
technical disclosure will become apparent from the de-
tailed description given hereinafter. However, it should
be understood that the detailed description and specific
examples, while indicating preferred embodiments of the
technical disclosure, are given by way of illustration only,
since various changes and modifications within the spirit
and scope of the technical disclosure will become appar-
ent to those skilled in the art from the following detailed
description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The present technical disclosure will become
more fully understood from the detailed description given
hereinafter and the accompanying drawings which are
given by way of illustration only, and thus are not limitative
of the present technical disclosure and wherein:

FIG. 1A is a schematic structural sectional view of a
traditional double emission type light-emitting ele-
ment;
FIG. 1B is a schematic diagram illustrating the light
emitting direction of the traditional double emission
type light-emitting element;
FIG. 1C is a schematic sectional view of a traditional
double emission type OLED display panel;
FIG. 2A is a schematic sectional view of a double
emission type OLED display panel provided by an
embodiment of the present technical disclosure;
FIG. 2B is a schematic diagram illustrating the im-
plementation of double emission by the double emis-
sion type OLED display panel provided by an em-
bodiment of the present technical disclosure;
FIG. 3 is a schematic diagram illustrating the alter-
nate arrangement between first light shield layers
and second light shield layers in the double emission
type OLED display panel provided by an embodi-
ment of the present technical disclosure; and
FIG. 4 is a schematic sectional view of the double
emission type OLED display panel provided by an
embodiment of the present technical disclosure
where black matrixes are arranged between adja-
cent pixels.

DETAILED DESCRIPTION

[0019] The OLED display panel provided by an em-
bodiment of the present technical disclosure combines
double emission type light-emitting elements of the same
structure with light shield layers to achieve the double-
faced display function, and has a simple structure and
can be easily achieved.
[0020] The inventor has noted in research that: the tra-
ditional double emission OLED display panel must em-
ploy organic light-emitting elements of two different struc-
tures to achieve double-faced display; and as the cath-
odes and anodes of top emission type organic light-emit-
ting elements and the cathodes and anodes of bottom
emission type organic light-emitting elements are made
of different materials, array substrates are required to be
manufactured respectively, and hence the manufactur-
ing process is complex and sophisticated.
[0021] Detailed description will be given below to the
OLED display panel provided by an embodiment of the
present technical disclosure with reference to the accom-
panying drawings. The size and the shape of various
areas in the accompanying drawings do not reflect the
true scale of the device, and are only used for illustration
and not intended to limit the content of the present tech-
nical disclosure.
[0022] As illustrated in FIGs. 2A and 2B which are
schematic structural views of the double emission type
OLED display panel provided by an embodiment of the
present technical disclosure, the double emission type
OLED display panel comprises a plurality of pixel units
11; the pixel units 11 are isolated from each other, for
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instance, isolated from each other through a pixel defi-
nition layer 12; each pixel unit 11 includes an organic
light-emitting element provided with a first light-emitting
surface and a second light-emitting surface, namely the
organic light-emitting element is of the double emission
type; and the pixel units 11 further include light shield
layers configured to shield light emitted by the organic
light-emitting elements. The light shield layers are con-
figured to shield the first light-emitting surfaces of organic
light-emitting elements of a portion of the pixel units. For
instance, the second light-emitting surfaces of the organ-
ic light-emitting elements of all the pixel units may be not
provided with the light shield layers. In this case, some
pixel units can conduct double-faced display but some
pixel units can conduct single-face display. Therefore, in
the case of double-faced display, the second light-emit-
ting surfaces are primary light-emitting surfaces and the
first light-emitting surfaces are secondary light-emitting
surfaces, and the display brightness of the second light-
emitting surfaces is higher than that of the first light-emit-
ting surfaces.
[0023] Preferably, for instance, in the double emission
type OLED display panel of the embodiment, the light
shield layers configured to shield the light emitted by the
organic light-emitting elements include first light shield
layers 131 and second light shield layers 132; the first
light shield layers 131 are configured to shield the first
light-emitting surfaces 121 of a corresponding portion of
the organic light-emitting elements of the pixel units, and
the second light shield layers 132 are configured to shield
the second light-emitting surfaces 122 of a corresponding
portion of the organic light-emitting elements of corre-
sponding pixel units. Obviously, the first light shield layers
131 and the second light shield layers 132 will not be
present in the same pixel units. The first light-emitting
surfaces 121 and the second light-emitting surfaces 122
are disposed on opposite side surfaces of the display
panel.
[0024] More specifically, the double emission type
OLED display panel provided by an embodiment of the
present technical disclosure comprises: a first substrate
9, a second substrate 10, and a plurality of pixel units 11
disposed between the first substrate 9 and the second
substrate 10 and arranged in an array. The organic light-
emitting elements for achieving double emission in the
pixel array of the embodiment do not employ the combi-
nation structure consisting of top emission type organic
light-emitting elements and bottom emission type organic
light-emitting elements, but employ the double emission
type organic light-emitting elements of the same structure
in all the pixels. The double emission type organic light-
emitting elements are provided with first light-emitting
surfaces 121 and second light-emitting surfaces 122.
[0025] For instance, in the embodiment of the present
technical disclosure, the double emission type organic
light-emitting elements may employ the traditional double
emission type organic light-emitting elements. In the tra-
ditional double emission type organic light-emitting ele-

ment, the light emitting direction on one surface is oppo-
site to that on the other surface, so that one of the sur-
faces cannot display information properly. However, in
the embodiment, a first light shield layer 131 or a second
light shield layers 132 capable of shielding light emitted
by one light-emitting surface of the double emission type
organic light-emitting element is disposed at an area at
which a pixel unit is disposed. The first light shield layers
131 and the second light shield layers 132 can be dis-
posed in corresponding areas in a predetermined way in
view of the actually required picture display and respec-
tively configured to shield light emitted from the first light-
emitting surfaces 121 and light emitted from the second
light-emitting surfaces 122 of the corresponding double
emission type organic light-emitting elements. As the first
light shield layers 131 are configured to shield the light
emitted from the first light-emitting surfaces 121 of or-
ganic light-emitting elements in a portion of the pixel units
and the second light shield layers 132 are configured to
shield the light emitted from second light-emitting surfac-
es 122 of organic light-emitting elements in the remaining
pixel units except the pixel units shielded by the first light
shield layers 131, pixel units for achieving the display on
different surfaces can be isolated from each other, and
hence the double-faced display function can be
achieved.
[0026] In the OLED display panel provided by an em-
bodiment of the present technical disclosure, the double
emission type organic light-emitting elements of the
same structure and shield layer structures for respective-
ly shielding the light emitted from different surfaces of
the organic light-emitting elements are combined be-
tween the upper substrate and the lower substrate to
achieve the double-faced display function. Therefore, the
OLED display panel has a simple structure and can be
easily achieved.
[0027] The position and the shape of the first light
shield layers and the second light shield layers in the
embodiment of the present technical disclosure are not
limited as long as the light emitted from the first light-
emitting surfaces and the light emitted from the second
light-emitting surfaces of the double emission type or-
ganic light-emitting elements can be respectively shield-
ed at the corresponding positions of pixel units for achiev-
ing double-faced display, so as to achieve pixel separa-
tion and hence achieve double-faced display.
[0028] In the embodiment of the present technical dis-
closure, the first light shield layers and the second light
shield layers may preferably respectively include a plu-
rality of light shield subunits, of which the shape is the
same with that of the pixel units, and the light shield sub-
units correspond to the pixel units and arranged discrete-
ly based on the pixel units. With this design, not only the
light emitted by the organic light-emitting element in each
pixel unit can be shielded but also the usage of the ma-
terials can be saved.
[0029] The positions of the light shield subunits of the
first light shield layers and the second light shield layers
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in the embodiment of the present technical disclosure
may also be varied. The preferred embodiments are giv-
en below for description and not intended to limit the con-
tent of the present technical disclosure.
[0030] The light shield subunits of the first light shield
layers and the light shield subunits of the second light
shield layers in the same row of pixel units are arranged
alternately. The light shield subunits of the first light shield
layers in different rows of pixel units may or may not cor-
respond to the same column of pixel units.
[0031] For instance, as illustrated in FIG. 3, all the pixel
units comprise a first pixel unit group and a second pixel
unit group which are staggered; the first pixel unit group
comprises a same column of pixel units corresponding
to light shield subunits 1311 of the first light shield layers
131, and the second pixel unit group comprises a same
column of pixel units corresponding to light shield subu-
nits 1321 of the second light shield layers 132. That is to
say, the light shield subunits 1311 of the first light shield
layers 131 and the light shield subunits 1321 of the sec-
ond light shield layers 132 are arranged alternately in
term of columns. Therefore, the light emitted by the dou-
ble emission type organic light-emitting elements can be
uniformly distributed between rows and columns, and
hence the picture display effect can be improved.
[0032] For instance, the first pixel unit group may also
comprise a same row of pixel units corresponding to the
light shield subunits 1311 of the first light shield layers
131, and the second pixel unit group may also comprise
a same row of pixel units corresponding to the light shield
subunits 1321 of the second light shield layers 132. That
is to say, the light shield subunits 1311 of the first light
shield layers 131 and the light shield subunits 1321 of
the second light shield layers 132 are arranged alternate-
ly in term of rows. Therefore, the light emitted by the
double emission type organic light-emitting elements can
be uniformly distributed between rows and columns, and
hence the picture display effect can be improved.
[0033] For instance, in the embodiment of the present
technical disclosure, the light shield subunits 1311 of the
first light shield layers 131 may be arranged at odd-num-
bered rows of a pixel array 11, and the light shield sub-
units 1321 of the second light shield layers 132 may be
arranged at even-numbered rows of the pixel array 11.
Therefore, the staggered and alternate arrangement of
both the light shield subunits 1311 and the light shield
subunits 1321 between different rows can be achieved,
and hence pixels at odd even-numbered rows in the dis-
play panel are used for displaying first display pictures
and pixels at even even-numbered rows in the display
panel are used for displaying second display pictures,
and consequently the double-faced display function can
be achieved and the display effect can be improved. The
first display pictures and the second display pictures cor-
respond to different display content on the different sur-
face.
[0034] In another preferred example of the embodi-
ment of the present technical disclosure, the light shield

subunits 1311 of the first light shield layers 131 may be
arranged at odd even-numbered columns of the pixel ar-
ray 11, and the light shield subunits 1321 of the second
light shield layers 132 may be arranged at even even-
numbered columns of the pixel array 11. Therefore, the
staggered and alternate arrangement of both the light
shield subunits 1311 and the light shield subunits 1321
between different columns can be achieved, and hence
pixels at odd even-numbered columns in the display pan-
el are used for displaying first display pictures and pixels
at even even-numbered columns in the display panel are
used for displaying second display pictures, and conse-
quently the double-faced display function can be
achieved and the display effect can be improved.
[0035] It should be noted that in the embodiment of the
present technical disclosure, intervals between the light
shield subunits 1311 of the first light shield layers 131,
between the light shield subunits 1321 of the second light
shield layers 132, and between the light shield subunits
1311 of the first light shield layers 131 and the light shield
subunits 1321 of the second light shield layers 132 are
not limited and can be flexibly set according to the pixel
distribution condition and the picture display effect.
[0036] For instance, in the embodiment of the present
technical disclosure, the pixel units 11 are formed on the
first substrate 9. At this point, in the embodiment of the
present technical disclosure, the first light shield layers
131 for forming the first display pictures may be disposed
on one side of the first substrate 9, facing away from the
second substrate 10, namely one side of the first sub-
strate 9 not provided with the pixel units 11.
[0037] Similarly, the second light shield layers 132 for
forming the second display pictures may be preferably
disposed on the outside of the second substrate 10,
namely one side of the second substrate 10, facing away
from the pixel units 11. For details, FIG. 3 may be referred
to again.
[0038] It should be noted that in the embodiment of the
present technical disclosure, the position of the fist light
shield layers and the second light shield layers may also
be varied, for instance, the fist light shield layers and the
second light shield layers may be disposed on the inside
of the first substrate or the second substrate, or at the
bottom, on the top or in the middle of the pixel units. In
the embodiment of the present technical disclosure, as
the structure of the outside of the substrate is simple and
the implementation process is relatively easy, the light
shield layers are preferably disposed on the outside of
the substrates.
[0039] In the embodiment of the present technical dis-
closure, the light shield subunits 1311 of the first light
shield layers 131 are discretely and alternately arranged
in term of the pixel units; the light shield subunits 1321
of the second light shield layers 132 are discretely and
alternately arranged in term of the pixel units; and the
light shield subunits 1311 of the first light shield layers
131 and the light shield subunits 1321 of the second light
shield layers 132 are discretely and alternately arranged
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in term of the pixel units. Therefore, in order to further
avoid the problem of optical crosstalk between adjacent
pixels, black matrixes 14 may be arranged between ad-
jacent pixels in the embodiment of the present technical
disclosure, as illustrated in FIG. 4.
[0040] As the black matrixes 14 are arranged between
the adjacent pixels in the embodiment of the present tech-
nical disclosure, on one hand, the phenomenon of light
leakage can be avoided; and on the other hand, the phe-
nomenon of optical crosstalk between the adjacent pixels
can be avoided.
[0041] Moreover, in the embodiment of the present
technical disclosure, the first light shield layers and the
second light shield layers may be any shield capable of
absorbing or shielding light. In the embodiment of the
present technical disclosure, reflective coatings capable
of reflecting the light emitted by the double emission type
organic light-emitting elements can be further used for
the light shield layers. Therefore, on one hand, the light
emitted by the double emission type organic light-emit-
ting elements is shielded, and hence the effect of pixel
separation can be achieved, and consequently the dou-
ble-faced display function can be achieved; and on the
other hand, as light incident onto the surfaces of the re-
flective coatings can be reflected back by the reflective
coatings and emitted towards the light emission surfaces,
the light utilization effect can be improved, and hence the
picture display brightness can be improved.
[0042] In the embodiment of the present technical dis-
closure, the reflective surface may be realized with var-
ious materials. The reflective surface may be produced
by silver plating in a chemical method, for instance, silver
mirror reaction, or may be made of any other organic
substance or inorganic substance capable of producing
reflection. In the embodiment of the present technical
disclosure, the reflective coatings are employed for the
reflective surfaces (reflectors). The reflective coatings
may be prepared when the pixel units are prepared, so
that the thickness of the display panel can be reduced.
Moreover, a fully-reflected functional material may be al-
so selected, so that the brightness can be further im-
proved, and hence the high-brightness display effect can
be achieved.
[0043] The embodiment of the technical disclosure be-
ing thus described, it will be obvious that the same may
be varied in many ways. Such variations are not to be
regarded as a departure from the spirit and scope of the
technical disclosure, and all such modifications as would
be obvious to those skilled in the art are intended to be
included within the scope of the following claims.

Claims

1. An organic light-emitting diode (OLED) display pan-
el, comprising:

a plurality of pixel units arranged in an array, in

which each pixel unit includes an organic light-
emitting element provided with a first light-emit-
ting surface and a second light-emitting surface;
and
light shield layers configured to shield at least
the first light-emitting surfaces of organic light-
emitting elements of a portion of the pixel units.

2. The OLED display panel according to claim 1, where-
in the light shield layers include first light shield layers
and second light shield layers, in which
the first light shield layers are configured to shield
the first light-emitting surfaces of the organic light-
emitting elements of a portion of the pixel units, and
the second light shield layers are configured to shield
the second light-emitting surfaces of organic light-
emitting elements of the remaining pixel units.

3. The OLED display panel according to claim 2, where-
in the first light shield layers and the second light
shield layers respectively include a plurality of light
shield subunits corresponding to areas where the
pixel units are disposed.

4. The OLED display panel according to claim 3, where-
in the light shield subuntis of the first light shield lay-
ers and the light shield subunits of the second light
shield layers in a same row of pixel units are arranged
alternately.

5. The OLED display panel according to claim 3 or 4,
wherein all the pixel units comprise a first pixel unit
group and a second pixel unit group which are stag-
gered, in which the first pixel unit group comprises
a same column of pixel units corresponding to the
light shield subunits of the first light shield layers,
and the second pixel unit group comprises a same
column of pixel units corresponding to the light shield
subunits of the second light shield layers.

6. The OLED display panel according to claim 3, where-
in all the pixel units comprise a first pixel unit group
and a second pixel unit group, in which the first pixel
unit group comprises a same row of pixel units cor-
responding to the light shield subunits of the first light
shield layers, and the second pixel unit group com-
prises a same row of pixel units corresponding to the
light shield subunits of the second light shield layers.

7. The OLED display panel according to any one of
claims 2 to 6, further comprising a first substrate and
a second substrate;
wherein the pixel units are formed on one side of the
first substrate, facing the second substrate; and the
first light shield layers are disposed on one side of
the first substrate, facing away from the second sub-
strate.
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8. The OLED display panel according to claim 7, where-
in the second light shield layers are disposed on one
side of the second substrate, facing away from the
pixel units.

9. The OLED display panel according to any one of
claims 1 to 8, further comprising black matrixes ar-
ranged between adjacent pixel units.

10. The OLED display panel according to any one of
claims 1 to 9, wherein the light shield layers are re-
flective.
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