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(57) ABSTRACT

An electroluminescent (EL) device and a display device are
disclosed. The OLED device comprises a base substrate; a
plurality of pixel units arranged in an array are disposed on
the base substrate; each pixel unit comprises sub-pixel units
provided with EL structures; the EL structures each comprise
a transparent anode, an emission layer (EML) and a transpat-
ent cathode disposed on the base substrate in sequence; the
EL structure of each sub-pixel unit is divided into a transmis-
sive area and a reflective area; and the reflective area of the EL
structure is provided with a reflective layer. The EL device
can achieve transparent display with the transmissive area of
each sub-pixel unit, and meanwhile, the transmissive area for
achieving transparent display can also realize normal display.
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ELECTROLUMINESCENT (EL) DEVICE AND
DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is the National Stage of PCT/CN2013/
087273 filed on Nov. 15, 2013, which claims priority under 35
U.S.C. §119 of Chinese Application No. 201310389319.3
filed on Aug. 30, 2013, the disclosure of which is incorporated
by reference.

TECHNICAL FIELD

Embodiments of the present invention relate to an elec-
troluminescent (EL) device and a display device.

BACKGROUND

Transparent display of display devices is the technical
direction having received much concern in the display field in
recent years. Both thin-film transistor liquid-crystal display
(TFT-LCD) device and active-matrix organic light-emitting
diode (AMOLED) device can be used to realize transparent
display, and the AMOLED device has better display effect
and is the main research direction of transparent display tech-
nology.

At present, the transparent display of an AMOLED device
is achieved with the aid of blank windows. A transparent
window is disposed within each pixel unit or a plurality of
pixel units of the AMOLED device; no organic light-emitting
diode (OLED) is disposed in the transparent window, or an
OLED s disposed in the transparent window but the OLED in
the transparent window is not driven; and hence the transpar-
ent display can be achieved.

In a traditional solution of an AMOLED device for achiev-
ing transparent display, transparent window areas in the
AMOLED device cannot be utilized and can only be used as
transmissive areas.

SUMMARY

The present invention provides an EL device and a display
device. The EL device can achieve transparent display, and
transmissive areas for achieving transparent display in the EL
device may also realize normal display. Therefore, the utili-
zation rate of the transmissive areas can be improved and the
display effect of the EL device can be improved.

In one aspect, the present invention provides an EL device,
which comprises a base substrate; a plurality of pixel units
arranged in an array are disposed on the base substrate; each
pixel unit comprises sub-pixel units provided with EL struc-
tures; the EL structures each comprise a transparent anode, an
emission layer (EML) and a transparent cathode disposed on
the base substrate in sequence; the EL structure of each sub-
pixel unit is divided into a transmissive area and a reflective
area; and the reflective area of the EL structure is provided
with a reflective layer.

The EL device can achieve transparent display through the
transmissive area of each sub-pixel unit, and meanwhile, the
transmissive area for achieving transparent display can also
achieve normal display. Therefore, the utilization rate of the
transmissive areas can be improved and the display effect of
the EL device can be improved.

For instance, the EL device may be in a top-emission
structure. For instance, the reflective layer is disposed
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between the transparent anode and the EML, or the reflective
layer 1s disposed on one side of the transparent anode away
from the EML.

For instance, in order to achieve the color display of the EL
device, each pixel unit comprises three sub-pixel units, and
EMLs of the three sub-pixel units emit red light, green light
and blue light respectively.

For instance, in the EL device, light emitted by the EMLs
of the plurality of sub-pixel units in each pixel unit is white;
and one surface of the EML away from the reflective layer is
provided with a color filter, which is opposite to the reflective
area and is assembled with the base substrate to form a cell.
The EL device can achieve color display through the color
filters. As the transmissive areas are not shielded by the color
filters, the transparent effect of the transmissive areas in the
ease of transparent display is not affected.

For instance, the EL device may also be in a bottom-
emission structure. For instance, the reflective layer is dis-
posed on one side of the transparent cathode away from the
EML.

For instance, in order to achieve the color display of the EL
device, each pixel unit may include three sub-pixel units, and
EMLs of the three sub-pixel units emit red light, green light
and blue light respectively.

For instance, in the EL device, light emitted by the EMLs
of the plurality of sub-pixel units in each pixel unit is white;
and one surface of the EML away from the reflective layer is
provided with a color filter layer opposite to the reflective area
and formed on the base substrate. The EL device can achieve
color display through the color filter layers with different
colors in the sub-pixel units of each pixel unit.

For instance, in order to prevent water from the outside
from damaging the EL device, the EL device may further
comprise an EML encapsulating structure. By adoption of the
EML encapsulating structure to encapsulate the EL device,
the EL device is 1solated from water and oxygen from the
outside, and hence the damage of the water and the oxygen to
the EL device can be reduced.

For instance, the EL device adopts active matrix; a thin-
film transistor (TFT) may also be disposed on the base sub-
strate; and the transparent anode is electrically connected
with a source electrode of the TFT.

For instance, the TFT is an amorphous silicon (a-Si) TFT,
alow-temperate polycrystalline silicon (LTPS) TFT, an oxide
semiconductor TFT or an organic TFT.

In another aspect, the present invention provides a display
device, which comprises the EL device provided by any ofthe
foregoing technical solutions. As the EL device can improve
the utilization rate of the transmissive areas and hence has
good display effect, the display device comprising the EL
device has good display effect while achieving transparent
display.

BRIEF DESCRIPTION OF THE DRAWINGS

Simple description will be given below to the accompany-
ing drawings of the embodiments to provide a more clear
understanding of the technical proposals of the embodiments
of the present invention. It will be obvious to those skilled in
the art that the drawings described below only involve some
embodiments of the present invention but are not intended to
limit the present invention.

FIG. 1 is a schematic structural view of an EL device
provided by an embodiment ofthe present invention, which is
in a bottom-emission structure;
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FIG. 2 is a schematic structural view of an EL device
provided by an embodiment of the present invention, pro-
vided with color filters, in a bottom-emission structure;

FIG. 3 is a schematic structural view of an EL device
provided by an embodiment of the present invention, which is
in a top-emission structure;

FIG. 4 is another schematic structural view of the EL
device provided by an embodiment of the present invention,
which is in a top-emission structure; and

FIG. 5 is a schematic structural view of sub-pixel units in a
pixel unit of the EL device provided by an embodiment of the
present invention.

DETAILED DESCRIPTION

For more clear understanding of the objectives, technical
proposals and advantages of the embodiments of the present
invention, clear and complete description will be given below
to the technical proposals of the embodiments of the present
invention with reference to the accompanying drawings of the
embodiments of the present invention. It will be obvious to
those skilled in the art that the preferred embodiments are
only partial embodiments of the present invention but not all
the embodiments. All the other embodiments obtained by
those skilled in the art without creative efforts on the basis of
the embodiments of the present invention illustrated shall fall
within the scope of protection of the present invention.

As illustrated in FIGS. 1 and 5, FIG. 1 is a schematic
structural sectional view of an EL device provided by an
embodiment of the present invention, which is in a bottom-
emission structure, and FIG. 5 is a schematic structural plan
view of sub-pixel units in a pixel unit of the EL device pro-
vided by the embodiment of the present invention.

As illustrated in FIG. 5, the EL device provided by the
embodiment of the present invention comprises gate lines 11,
data lines 12 and power lines 13. The data lines 12 and the
power lines 13 are parallel to each other, disposed on both
sides of the pixel units, and intercrossed with the gate lines 11.

As illustrated in FIG. 1, the EL device provided by the
embodiment of the present invention comprises: a base sub-
strate 6; a plurality of pixel units arranged in an array are
disposed on the base substrate 6; each pixel unit comprises at
least three sub-pixel units; and each sub-pixel unit is provided
with an EL structure. The EL structure comprises a transpar-
ent anode 4, an EML 3 and a transparent cathode 2 disposed
on the base substrate 6 in sequence.

As illustrated in FIG. 5, the EL structure of each sub-pixel
unit is divided into a transmissive area A and a reflective area
C, and the reflective area C of the EL structure is provided
with a reflective layer 1.

In the plurality of sub-pixel units of each pixel unit of the
EL device, the EL structure of each sub-pixel unit comprises
the reflective area C and the transmissive area A, and the
reflective area C is provided with the reflective layer 1. Both
the transparent anode 4 and the transparent cathode 2 of the
EL structure are made of transparent materials. Therefore,
when the EML 3 in the EL structure emits light, a part of the
EML 3, corresponding to the transmissive area A, will also
emit light, and hence a corresponding part of the transmissive
area A in each sub-pixel unit can also be used to realize
display; and when the EML 3 in the EL structure does not
emit light or emits weak light, light on the other side of the EL
device can pass through the transmissive area A, and at this
point, the transmissive area A can be used to achieve trans-
parent display.

Therefore, the EL device can achieve transparent display
with the transmissive area A in each sub-pixel unit, and mean-
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while, the transmissive area A for achieving transparent dis-
play can also achieve normal display, and hence the utiliza-
tion rate of the transmissive area A is improved and the
display effect of the EL device can be improved.

The specific exemplary structure ofthe EL device provided
by the foregoing embodiment may adopt various modes
described below.

Mode 1: as illustrated in FIGS. 3 and 4, FIG. 3 is a sche-
matic structural view of an EL device provided by the present
invention, which is in a top-emission structure; and F1G. 4 is
another schematic structural view of the EL device provided
by the present invention, which is in a top-emission structure.

In a preferred embodiment, the FL device may have a
top-emission structure: as shown in FIG. 3, the reflective layer
1 may be disposed between the transparent anode 4 and the
EML 3; or as shown in FIG. 4, the reflective layer 1 is dis-
posed on one side of the transparent anode 4 away from the
EML 3.

In the case where the reflective layer 1is disposed between
the transparent anode 4 and the EML 3, the light emitted to the
base substrate 6, when a part of the EML 3 corresponding to
the reflective area C emits light, will be reflected by the
reflective layer 1 to one side away from the base substrate 6,
and hence the top emission can be achieved. Similarly, in the
case where the reflective layer 1 is disposed on one side of the
transparent anode 4 away from the EML 3, the light emitted to
the base substrate 6, when a part of the EML 3 corresponding
to the reflective area C emits light, will be reflected by the
reflective layer 1 to one side away from the base substrate 6
after running through the transparent anode 4, and hence the
top emission can be achieved.

On the basis of the mode 1, in order to achieve the color
display of the EL device, in a preferred embodiment, each
pixel unit comprises three sub-pixel units, for instance, RGB
sub-pixel units as shown in FIG. 5, and EMLs of the three
sub-pixel units emit red light, green light and blue light
respectively.

Of course, each pixel unit may also include four sub-pixel
units. For instance, EMLs 3 of the sub-pixel units emit red
light, green light, blue light and vellow light respectively. As
the light emitted by the EMLs 3 of the sub-pixel units in each
pixel unit has different colors, the color display of the EL
device can be achieved.

On the basis of the mode 1, in another preferred embodi-
ment, the light emitted by the EMLs 3 of the plurality of
sub-pixel units in each pixel unit of the EL device may be
white; and one surface of the EML 3 away from the reflective
layer 1 is provided with a color filter, which is opposite to the
reflective area C and is assembled with the base substrate 6 to
form a cell. The EL device can achieve color display by the
color filters. Moreover, as the transmissive areas A are not
shielded by the color filters, the transparent effect of the
transmissive area A in the case of transparent display will not
be affected.

When the light emitted by the EMLs 3 of the plurality of
sub-pixel units in each pixel unit of the EL device is white, a
color filter layer is formed on the base substrate 6, opposite to
the reflective area C and disposed on one side of the EML 3
away from the reflective layer 1, and the color filters of the
sub-pixel units in each pixel unit have different colors. In this
way, color display can also be realized.

Mode 2: as illustrated in FIG. 1, the EL device may also be
in a bottom-emission structure. For instance, the reflective
layer 1 is disposed on one side of the transparent cathode 2
away from the EML 3.

The reflective layer 1 is disposed on one side of the trans-
parent cathode 2 away from the EML 3. In the case where a
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part of the EML 3 corresponding to the reflective area C emits
light, the light emitted to the reflective layer 1 will be reflected
by the reflective layer 1 to one side of the base substrate and
emitted out of the EL. device through the base substrate 6, and
hence the bottom emission can be achieved.

On the basis of the mode 2, in order to achieve the color
display of the EL device, as illustrated in FIGS. 1and5, in one
embodiment, each pixel unit comprises three sub-pixel units.
For instance, light emitted by EMLs 3 of the three sub-pixel
units is red, green and blue respectively.

Of course, in another embodiment, each pixel unit may also
include four sub-pixel units. For instance, light emitted by
EMLs 3 of the sub-pixel units is red, green, blue and yellow
respectively. As the light emitted by the EMLs 3 of the sub-
pixel units in each pixel unit has different colors, the color
display of the EL device can be achieved.

As illustrated in FIG. 2, on the basis of the mode 2, in
another preferred embodiment, the light emitted by the EMLs
3 of the plurality of sub-pixel units in each pixel unit of the EL
device may be white; and one surface of the EML 3 away
from the reflective layer 1 is provided with a color filter layer
9 opposite to the reflective area C and formed on the base
substrate 6. The EL device may achieve color display with the
color filters 9 of different colors in the sub-pixel units of each
pixel unit. Moreover, as the transmissive areas A are not
shielded by the color filters 9, the transparent effect of the
transmissive area A in the case of transparent display can be
improved.

When the light emitted by the EMLs 3 of the plurality of
sub-pixel units in each pixel unit of the EL device is white, the
color display can also be achieved with color filters, which are
disposed on one side of the base substrate 6 away from the
EMLs and are assembled with the base substrate 6 to form a
cell.

With further reference to FIG. 1, preferably, in order to
prevent water and oxygen from the outside from damaging
the EL device, the EL device may further comprise an EML
encapsulating structure 8. The EML encapsulating structure 8
is configured to encapsulate the EL device, so that the EL
device can be isolated from the water and the oxygen from the
outside, and hence the damages by the water and the oxygen
to the EL device can be reduced. The encapsulating structure
81s, for instance, made of an inorganic insulating material and
may further have the function of a planarization layer.

With further reference to FIG. 1, the EL device are in an
active matrix driving mode; a thin film transistor (TFT) 7 is
further provided on the base substrate 6 and acts as a switch-
ing element; the transparent anode 4 is electrically connected
with the source electrode 71 of the TFT 7, the gate electrode
of the TFT 7 is electrically connected with the gate line of a
corresponding pixel unit; and the drain electrode of the TFT 7
is electrically connected with the data line of corresponding
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pixel unit. Each pixel unit may be provided with more than
one TFT which may act as the switching element and a drive
element respectively.

For instance, a planarization layer 5 is disposed between
the transparent anode 4 and the source electrode 71 of the TFT
7. The transparent anode 4 and the source electrode 71 are
connected with each other via a through hole.

For instance, the TFT 7 may be an a-Si TFT, an LTPS TFT,
an oxide semiconductor TFT or an organic TFT.

The embodiments of the present invention further provide
adisplay device comprising the EL device provided by any of
the foregoing embodiments. The display effect of the display
device is good during transparent display.

The foregoing is only the preferred embodiments of the
present invention and not intended to limit the scope of pro-
tection of the present invention. The scope of protection of the
present invention should be defined by the appended claims.

The invention claimed is:

1. An electroluminescent (EL) device, comprising a base
substrate, wherein

a plurality of pixel units arranged in an array are disposed
on the base substrate; each pixel unit comprises sub-
pixel units provided with EL structures;

the EL structure each comprises a transparent anode, an
emission layer (EML) and a transparent cathode dis-
posed on the base substrate in sequence;

the EL structure of each sub-pixel unit is divided into a
transmissive area and a reflective area; and the reflective
area of the EL structure is provided with a reflective
layer;

the reflecive is disposed between the transparent anode and
the EML;

a thin-film transistor (TFT) is further provided on the base
substrate; and the transparent anode is in direct electrical
contact with a source electrode of the TFT.

2. The EL device according to claim 1, wherein each pixel
unit comprises three sub-pixel units, and EMLs of the three
sub-pixel units emit red light, green light and blue light
respectively.

3. The EL device according to claim 1, wherein light emit-
ted by the EMLs of the plurality of sub-pixel units in each
pixel unit is white; and one surface of the EML away from the
reflective layer is provided with a color filter, which is oppo-
site to the reflective area and is assembled with the base
substrate to form a cell.

4. The EL device according to claim 1, further comprising
an EML encapsulating structure.

5. The EL device according to claim 1, wherein the TFT is
an amorphous silicon (a-Si) TFT, a low-temperate polycrys-
talline silicon (LTPS) TFT, an oxide semiconductor TFT or an
organic TFT.

6. A display device, comprising the EL device according to
claim 1.
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