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ORGANIC LIGHT-EMITTING DIODE ARRAY
SUBSTRATE AND MANUFACTURING
METHOD THEREOF, AND DISPLAY DEVICE

TECHNICAL FIELD

[0001] Embodiments of the invention relate to an. organic
light-emitting diode array substrate and a manufacturing
method thereof, and a display device.

BACKGROUND

[0002] An Organic Light-Emitting Diode (OLED) is also
known as an Organic Electroluminesence Display (OELD).
The OLED, with self-luminous property, has a very thin
organic-material coating and a glass substrate; when electri-
cal current passes through, the organic material will emit
light; moreover, an OLED display screen has a large viewing
angle, and can significantly save electrical energy, so the
OLED screen has many advantages unparalleled by a liquid
crystal display (LCD).

[0003] Generally, light of an OLED device is always emit-
ted from a lower substrate, that is, bottom emission. And
so-called top emission refers to that light does not pass
through the lower substrate, but exit from an upper side which
is opposite thereto. If on the substrate, there is a highly-
reflective first electrode, and a second electrode is light-trans-
missive, then light exit from the exterior second electrode. If
the first electrode is made of a conventional light-transmissive
ITO in combination with the light-transmissive second elec-
trode, then both sides of the device will emit light.

SUMMARY

[0004] An embodiment of the invention provides an
organic light-emitting diode array substrate, comprising: a
base substrate, a thin film transistor disposed above the base
substrate, an organic light-emitting diode and a filling layer,
the organic light-emitting diode including a first electrode, a
second electrode, and an organic light-emitting layer dis-
posed between the first electrode and the second electrode,
wherein, the thin film transistor is disposed in a non-light
transmissive region of the organic light-emitting diode array
substrate; in a light transmissive region of the organic light-
emitting diode array substrate, the base substrate, the filling
layer and the organic light-emitting layer of the organic light-
emitting diode are disposed to be sequentially abutting.
[0005] Another embodiment of the invention provides a
manufacturing method of an organic light-emitting diode
array substrate, the organic light-emitting diode array sub-
strate comprising a thin film transistor and an organic light-
emitting diode, the organic light-emitting diode including a
first electrode, a second electrode, and an organic light-emit-
ting layer disposed between the first electrode and the second
electrode, the method comprising:

[0006] forming a filling layer in a first region of the base
substrate, the filling layer abutting the base substrate; and
[0007] forming a portion of the organic light-emitting layer
of the organic light-emitting diode directly on the filling layer.
[0008] A further embodiment of the invention provides a
display device, comprising the above-described organic
light-emitting diode array substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Inorder to clearly illustrate the technical solution of
the embodiments of the disclosure, the drawings of the
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embodiments will be briefly described in the following; it is
obvious that the described drawings are only related to some
embodiments of the disclosure and thus are not limitative of
the disclosure.

[0010] FIG. 1 is a structural schematic diagram of an
organic light-emitting diode array substrate provided by an
embodiment of the invention.

DETAILED DESCRIPTION

[0011] Hereinafter, the technical solutions of the embodi-
ment of the disclosure will be described in a clearly and fully
understandable way in connection with the drawing related to
the embodiment of the disclosure. It is obvious that the
described embodiments are just a part but not all of the
embodiments of the disclosure. Based on the described
embodiments herein, those skilled in the art can obtain other
embodiment(s), without any inventive work, which should be
within the scope of the disclosure.

[0012] The applicants find that: each pixel in a light-emit-
ting device of an active OLED is controlled by a thin film
transistor, and each pixel is provided with a non-light trans-
missive region and a light transmissive region therein. When
transmittance of the light-emitting device is tested, according
to a national standard, the transmittance is defined as

Ts = A2 X Ts1%
ST Alsa

where, Al is an area of the non-light transmissive region, A2
is an area of the light transmissive region, and Ts1 is the
transmittance of the light transmissive region ; and thus, if
Ts1 is increased, the transmittance Ts of the entire device will
be increased.

[0013] In order to improve a display effect of the organic
light-emitting diode array substrate, the embodiments of the
invention provides an organic light-emitting diode array sub-
strate and a manufacturing method thereof, and a display
device. In the technical solutions of the embodiments of the
invention, by forming a sequentially abutting structure of a
base substrate, a filling layer and an organic light-emitting
layer in the light transmissive region of the organic light-
emitting diode array substrate, the transmissive effect of light
is improved. In addition, the filling layer is made of a material
having a refractive index approximate to that of the base
substrate, so as to further improve the transmittance of the
light in the light transmissive region, which improves the
display effect of the display device.

[0014] FIG. 1 shows a cross-sectional structural schematic
diagram of the organic light-emitting diode array substrate
provided by an embodiment of the invention.

[0015] AsshowninFIG. 1, the organic light-emitting diode
array substrate provided by the embodiment of the invention
includes: a base substrate 10, a thin film transistor 30 and an
organic light-emitting diode 40 sequentially disposed in a
stacking manner on the base substrate 10 in a direction away
from the base substrate 10, wherein, the thin film transistor 30
is disposed in the non-light transmissive region of the organic
light-emitting diode array substrate. The organic light-emit-
ting diode 40 includes a first electrode 41, an organic light-
emitting layer 42 and a second electrode 43 sequentially
disposed in a stacking manner in the direction away from the
base substrate 10. The first electrode 41 is located in the
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non-light transmissive region of the organic light-emitting
diode array substrate and is disposed above the thin film
transistor 30. The organic light-emitting layer 42 and the
second electrode 43 extend to the light transmissive region of
the organic light-emitting diode array substrate, and a filling
layer 50 located within the light transmissive region is dis-
posed between the organic light-emitting layer 42 and the
base substrate 10, and moreover, the filling layer 50 abuts the
organic light-emitting layer 42 above and abuts the base sub-
strate 10 below. Here, the non-light transmissive region of the
organic light-emitting diode array substrate refers to a region
which does not allows ambient visible light to pass there-
through; correspondingly, the light transmissive region of the
organic light-emitting diode array substrate refers to a region
allowing ambient visible light to pass therethrough. An abso-
lute value of a refractive index difference between the filling
layer 50 and the base substrate 101s within a preset range. The
thin film transistor 30 and the first electrode 41 are formed to
be stacked on a same side of the filling layer 50, and a sum of
thicknesses of the thin film transistor 30 and the first electrode
41 is no more than a thickness of the filling layer 50. In an
example, the filling layer 50 is adjacent to the thin film tran-
sistor 30 and the first electrode 41. In the above technical
solution, the thin film transistor 30 is disposed in the non-light
transmissive region of the organic light-emitting diode array
substrate, and only the filling layer 50, the organic light-
emitting layer 42 and the second electrode 43 are disposed in
the light transmissive region, which reduces the number of
types of medium through which the light passes during trans-
mission, and further improves the transmissive effect of the
light. In addition, use of the filling layer 50 having a refractive
index approximate to that of the base substrate 10 further
improves the transmittance of the light, so as to improve the
display effect of the display device.

[0016] The organic light-emitting diode array substrates
provided by the embodiments of the invention can be used for
transparent display, such as for a display window, etc. In the
organic light-emitting diode array substrate provided by the
embodiment of the present invention, the non-light transmis-
sive region can be used for displaying image by the organic
light-emitting diode, and the light transmissive region can be
used for transmission of ambient visible light, so that the
viewer can see an object located at a rear side of the organic
light-emitting diode array substrate (i.e., a side opposite to the
viewer). Thus, the viewer can see the image displayed by the
organic light emitting diode array substrate, and can see the
object at the rear of the organic light emitting diode array
substrate.

[0017] The array substrate in the above-described embodi-
ment further includes a pixel defining layer 38 disposed
between the thin film transistor 30 and the organic light-
emitting layer 42. According to design requirements on the
organic light-emitting diode array substrate, the first elec-
trode 41 and the second electrode 43 are a cathode and an
anode respectively, or the first electrode 41 and the second
electrode 43 are an anode and a cathode respectively. For
example, the first electrode 41 is an anode, and correspond-
ingly the second electrode 43 is a cathode; or the first elec-
trode 41 is a cathode, and correspondingly the second elec-
trode 43 is an anode. All or part of the light emitted from the
organic light-emitting layer 42 of the organic light-emitting
diode 40 exits upward. In the above-described embodiment,
the thin film transistor 30 and the first electrode 41 of the
organic light-emitting diode 40 are provided in the non-light
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transmissive region of the organic light-emitting diode array
substrate to display image; there are only the filling layer 50,
the organic light-emitting layer 42 and the second electrode
43 in the light transmissive region in the organic light-emit-
ting diode array substrate, thus reducing the number of types
of the medium through which the light passes and improving
the transmissive effect of the light. In addition, the absolute
value of the refractive index difference between the filling
layer 50 and the base substrate 10 is within a preset range, so
that a refractive index of the filling layer 50 is approximately
equal to a refractive index of the base substrate 10, which
reduces reflection of the light on a contact surface between the
filling layer 50 and the base substrate 10, and ensures more
light refracted on the contact surface, so that more light can
exit, which further improves the display effect of the display
device.

[0018] Therein, the base substrate 10 can be a substrate
made of'a common transparent material such as glass, quartz,
sapphire, and resin.

[0019] As canbe seen from the above description, the struc-
ture of the display device provided by this embodiment
reduces the number of types of the medium through which the
light passes during transmission, and improves the transmis-
sive effect of the light. In addition, use of the filling layer 50
having the refractive index approximate to that of the base
substrate 10 further improves the transmittance of the light, so
as to improve the display effect of the display device.
[0020] The preset range of the absolute value of the refrac-
tive index difference between the filling layer 50 and the base
substrate 10 is 0-0.3. For example, when the base substrate 10
is a glass substrate, a refractive index of the glass substrate is
1.5, and therefore, the refractive index of the filling layer 50 is
within 1.2-1.8, and the refractive index thereof can be any
value within 1.2-1.8, for example, 1.2, 1.3, 1.4, 1.45, 1.5,
1.55,1.6, 1.7 or 1.8, etc.

[0021] The filling layer 50 that meets the above-described
preset range can be made of different materials. For example,
when the base substrate 10 is a glass substrate, the filling layer
50 can be any one of propenyl diglycol carbonate, polyrneth-
ylmethacrylate or polycarbonate. Therein, propenyl diglycol
carbonate is briefly referred to as CR-39, whose physical
properties include: a refractive index of 1.498 and a transmit-
tance of 92%. Organic glass is briefly referred to as PMMA,
i.e., polymethyl methacrylate, whose physical properties
include: a refractive index of 1 .49 and a transmittance 0£ 92%.
Polycarbonate, is briefly referred to as PC, whose physical
properties include: a refractive index 1.585 and a transmit-
tance of 90%. The refractive indexes of the above-described
several materials are approximate to the refractive index of
the base substrate 10, so as to ensure that more light can exit
from the light transmissive region, which improves the dis-
play effect of the display device.

[0022] For example, the thin film transistor can include an
active layer 31, a gate insulating layer 32 disposed on the
active layer 31, a gate electrode 33 disposed on the gate
insulating layer 32, an intermediate insulating layer 34 dis-
posed on the gate electrode 33, a source electrode and a drain
electrode 35 disposed on the intermediate insulating layer 34,
as shown in FIG. 1. It should be understood that the thin film
transistor 30 in the above-described embodiment can also be
of different structures. As can be seen from FIG. 1, the thin
film transistor 30 is totally disposed in the non-light transmis-
sive region of the display device, while in the light transmis-
sive region, there is only the filling layer 50 between the
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light-emitting organic light-emitting layer 42 and the base
substrate 10. As compared with the prior art, the organic
light-emitting diode array substrate provided by the embodi-
ment of the present application can reduce the number of
types of the medium through which the light passes, before
exiting the array substrate, improve the transmittance of the
light, and further improve the display effect of the display
device.

[0023] In addition, in order to improve safety of the entire
device, the organic light-emitting diode array substrate fur-
ther comprises a buffer layer 20 disposed between the base
substrate 10 and the thin film transistor 30.

[0024] Meanwhile, the organic light-emitting diode array
substrate further comprises a passivation layer 36 and a pla-
narization layer 37 disposed between the source electrode as
well as the drain electrode 35 and the pixel defining layer 38.
The planarization layer 37 facilitates formation of the pixel
defining layer 38 during fabrication.

[0025] Although in the above-described embodiment, the
thin film transistor 30 is disposed between the organic light-
emitting diode 40 and the base substrate 10, it should be
understood that in another embodiment, the organic light-
emitting diode 40 can be disposed between the thin film
transistor 30 and the base substrate 10.

[0026] An embodiment of the invention further provides a
manufacturing method of the above-described organic light-
emitting diode array substrate. The method comprises steps
of:

[0027] Forming a filling layer in a first region of the base
substrate, and an absolute value of a refractive index differ-
ence between the filling layer and the base substrate being
within a preset range;

[0028] Forming a thin film transistor in a second region of
the base substrate;

[0029] Forming an organic light-emitting diode on the thin
film transistor and the filling layer, wherein, the organic light-
emitting diode includes a first electrode, an organic light-
emitting layer and a second electrode sequentially disposed in
astacking manner in a direction away from the base substrate,
the first electrode is located in the second region of the base
substrate and is disposed above the thin film transistor, and
the organic light-emitting layer and the second electrode
extend to the first region of the base substrate. Here, the first
region and the second region of the base substrate respec-
tively correspond to a light transmissive region and a non-
light transmissive region of the organic light-emitting diode
array substrate.

[0030] In the above-described manufacturing method, the
thin film transistor is disposed in the non-light transmissive
region of the organic light-emitting diode array substrate, and
only the filling layer, the organic light-emitting layer and the
second electrode are disposed in the light transmissive region,
which reduces the number of types of medium through which
the light passes during travelling in the light transmissive
region of the array substrate, and improves the transmittance
of the light. In addition, use of the filling layer having a
refractive index approximate to that of the base substrate
further improves the transmittance of the light and further
improves the display effect of the display device.

[0031] Before the forming an organic light-emitting diode
on the thin film transistor, the method can further comprise
forming a passivation layer and a planarization layer on the
thin film transistor.
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[0032] Inanembodiment,the manufacturing method of the
above-described organic light-emitting diode array substrate
comprises:

[0033] Step One: forming a buffer layer in a region of the
base substrate corresponding to a non-light transmissive
region of the organic light-emitting diode array substrate;

[0034] Step Two: forming an active layer on the buffer
layer;

[0035] Step Three: forming a gate insulating layer on the
active layer;

[0036] Step Four: forming a gate electrode on the gate

insulating layer;

[0037] Step Five: forming an intermediate insulating layer
on the gate electrode;

[0038] Step Six: forming a source electrode and a drain
electrode on the intermediate insulating layer;

[0039] Step Seven: sequentially forming a passivation layer
and a planarization layer stacked on the source electrode and
the drain electrode;

[0040] Step Eight: forming a first electrode on the pla-
narization layer;

[0041] Step Nine: forming a pixel defining layer on the first
electrode;
[0042] Step Ten: forming a filling layer in a region of the

base substrate corresponding to a light transmissive region of
the organic light-emitting diode array substrate;

[0043] Step Eleven: forming an organic light-emitting layer
on the pixel defining layer and the filling layer;

[0044] Step Twelve: forming a second electrode on the
organic light-emitting layer.

[0045] Furthermore, an embodiment of the invention fur-
ther provides a display device comprising any of the above-
described organic light-emitting diode array substrates,
which can be used for transparent display. The display device
can be an OLED panel, a mobile phone, a tablet personal
computer, a television, a monitor, a laptop, a digital photo
frame, a navigator, and any other product or component hav-
ing a display function.

[0046] In the above-described embodiments, the thin film
transistor is disposed in the non-light transmissive region of
the organic light-emitting diode array substrate, and only the
filling layer, the organic light-emitting layer and the second
electrode are disposed in the light transmissive region, which
reduces the number of types of medium through which the
light passes during transmission, and meanwhile, the use of
the filling layer having the refractive index approximate to
that of the base substrate further improves the transmittance
of the light so as to improve the display effect of the display
device.

[0047] According to the above description, the structures
and the methods can be provided at least as follows according
to the embodiments of the invention:

[0048] (1) An organic light-emitting diode array substrate,
comprising: a base substrate, a thin film transistor disposed
above the base substrate, an organic light-emitting diode and
a filling layer, the organic light-emitting diode including a
first electrode, a second electrode, and an organic light-emit-
ting layer disposed between the first electrode and the second
electrode, wherein, the thin film transistor is disposed in a
non-light transmissive region of the organic light-emitting
diode array substrate; in a light transmissive region of the
organic light-emitting diode array substrate, the base sub-
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strate, the filling layer and the organic light-emitting layer of
the organic light-emitting diode are disposed to be sequen-
tially abutting.

[0049] (2) The organic light-emitting diode array substrate
according to (1), wherein, an absolute value of a refractive
index difference between the filling layer and the base sub-
strate is within a preset range.

[0050] (3) The organic light-emitting diode array substrate
according to (1) or (2), wherein, the first electrode of the
organic light-emitting diode is located in the non-light trans-
missive region of the organic light-emitting diode array sub-
strate and above the thin film transistor, and the organic light-
emitting layer and the second electrode of the organic light-
emitting diode are disposed in the light transmissive region
and the non-light transmissive region.

[0051] (4) The organic light-emitting diode array substrate
according to any one of (1) to (3). wherein, the preset range is
0-03.

[0052] (5) The organic light-emitting diode array substrate
according to any one of (1) to (4), wherein, the base substrate
is a glass substrate, and the filling layer is any one of propenyl
diglycol carbonate, polymethylmethacrylate or polycarbon-
ate.

[0053] (6) The organic light-emitting diode array substrate
according to any one of (1) to (5), further comprising a pixel
defining layer disposed between the thin film transistor and
the organic light-emitting layer.

[0054] (7) The organic light-emitting diode array substrate
according to any one of (1) to (6), wherein, the thin film
transistor includes an active layer, a gate insulating layer
disposed on the active layer, a gate electrode disposed on the
gate insulating layer, an intermediate insulating layer dis-
posedon the gate electrode, and a source electrode and a drain
electrode disposed on the intermediate insulating layer.
[0055] (8) The organic light-emitting diode array substrate
according to (6) or (7), further comprising a passivation layer
and a planarization layer disposed between the source elec-
trode as well as the drain electrode and the pixel defining
layer.

[0056] (9) The organic light-emitting diode array substrate
according to any one of (1) to (8), further comprising a buffer
layer disposed between the base substrate and the thin film
transistor.

[0057] (10) A manufacturing method of an organic light-
emitting diode array substrate, the organic light-emitting
diode array substrate comprising a thin film transistor and an
organic light-emitting diode, the organic light-emitting diode
including a first electrode, a second electrode, and an organic
light-emitting layer disposed between the first electrode and
the second electrode, the method comprising:

[0058] forming a filling layer in a first region of the base
substrate, the filling layer abutting the base substrate; and
[0059] forming a portion of the organic light-emitting layer
of the organic light-emitting diode directly on the filling layer.
[0060] (11)The manufacturing method of the organic light-
emitting diode array substrate according to (10}, wherein, an
absolute value of a refractive index difference between the
filling layer and the base substrate is within a preset range.
[0061] (12) The manufacturing method of the organic light-
emitting diode array substrate according to (10) or (11), fur-
ther comprising:

[0062] forming the thin film transistor in a second region
different from the first region of the base substrate;
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[0063] forming the first electrode of the organic light-emit-
ting diode above the thin film transistor;,

[0064] forming at least a portion of the organic light-emit-
ting layer of the organic light-emitting diode and the second
electrode on the first electrode of the organic light-emitting
diode and the filling layer.

[0065] (13) The manufacturing method of the organic light-
emitting diode array substrate according to (12), further com-
prising: before the forming the first electrode of the organic
light-emitting diode above the thin film transistor, forming a
passivation layer and a planarization layer on the thin film
transistor.

[0066] (14)The manufacturing method of the organic light-
emitting diode array substrate according to any one of (10) to
(13), wherein, the first region and the second region of the
base substrate respectively correspond to a light transmissive
region and a non-light transmissive region of the organic
light-emitting diode array substrate.

[0067] (15)A display device, comprising the organic light-
emitting diode array substrate according to any one of (1) to
®.

[0068] Although the disclosure 1s illustrated in detail by
general description and specific embodiments above, certain
amendments and improvements can be made based on the
disclosure, which is obvious for those skilled in the art. There-
fore, the amendments or improvements made on the present
disclosure without departing from the spirit of the present
disclosure should be within the scope of the present disclo-
sure.

[0069] The present application claims priority of Chinese
Patent Application No. 201410692271.8 filed on Nov. 26,
2014, the disclosure of which is incorporated herein by ref-
erence in its entirety as part of the present application.

What is claimed is:

1. An organic light-emitting diode array substrate, com-
prising: a base substrate, a thin film transistor disposed above
the base substrate, an organic light-emitting diode and a fill-
ing layer, the organic light-emitting diode including a first
electrode, a second electrode, and an organic light-emitting
layer disposed between the first electrode and the second
electrode, wherein, the thin film transistor is disposed in a
non-light transmissive region of the organic light-emitting
diode array substrate; in a light transmissive region of the
organic light-emitting diode array substrate, the base sub-
strate, the filling layer and the organic light-emitting layer of
the organic light-emitting diode are disposed to be sequen-
tially abutting.

2. The organic light-emitting diode array substrate accord-
ing to claim 1, wherein, an absolute value of a refractive index
difference between the filling layer and the base substrate is
within a preset range.

3. The organic light-emitting diode array substrate accord-
ing to claim 1, wherein, the first electrode of the organic
light-emitting diode is located in the non-light transmissive
region of the organic light-emitting diode array substrate and
above the thin film transistor, and the organic light-emitting
layer and the second electrode of the organic light-emitting
diode are disposed in the light transmissive region and the
non-light transmissive region.

4. The organic light-emitting diode array substrate accord-
ing to claim 1, wherein, the preset range is 0-0.3.

5. The organic light-emitting diode array substrate accord-
ing to claim 1, wherein, the base substrate is a glass substrate,
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and the filling layer is any one of propenyl diglycol carbonate,
polymethylmethacrylate or polycarbonate.

6. The organic light-emitting diode array substrate accord-
ing to claim I, further comprising a pixel defining layer dis-
posed between the thin film transistor and the organic light-
emitting layer.

7. The organic light-emitting diode array substrate accord-
ing to claim 6, wherein, the thin film transistor includes an
active layer, a gate insulating layer disposed on the active
layer, a gate electrode disposed on the gate insulating layer, an
intermediate insulating layer disposed on the gate electrode,
and a source electrode and a drain electrode disposed on the
intermediate insulating layer.

8. The organic light-emitting diode array substrate accord-
ing to claim 7, further comprising a passivation layer and a
planarization layer disposed between the source electrode as
well as the drain electrode and the pixel defining layer.

9. The organic light-emitting diode array substrate accord-
ing to claim 1, further comprising a buffer layer disposed
between the base substrate and the thin film transistor.

10. A manufacturing method of an organic light-emitting
diode array substrate, the organic light-emitting diode array
substrate comprising a thin film transistor and an organic
light-emitting diode, the organic light-emitting diode includ-
ing a first electrode, a second electrode, and an organic light-
emitting layer disposed between the first electrode and the
second electrode, the method comprising:

forming a filling layer in a first region of the base substrate,

the filling layer abutting the base substrate; and
forming a portion of the organic light-emitting layer of the
organic light-emitting diode directly on the filling layer.
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11. The manufacturing method of the organic light-emit-
ting diode array substrate according to claim 10, wherein, an
absolute value of a refractive index difference between the
filling layer and the base substrate is within a preset range.

12. The manufacturing method of the organic light-emit-
ting diode array substrate according to claim 10, further com-
prising:

forming the thin film transistor in a second region different

from the first region of the base substrate;

forming the first electrode of the organic light-emitting

diode above the thin film transistor;

forming at least a portion of the organic light-emitting layer

of the organic light-emitting diode and the second elec-
trode on the first electrode of the organic light-emitting
diode and the filling layer.

13. The manufacturing method of the organic light-emit-
ting diode array substrate according to claim 12, further com-
prising: before the forming the first electrode of the organic
light-emitting diode above the thin film transistor, forming a
passivation layer and a planarization layer on the thin film
transistor.

14. The manufacturing method of the organic light-emit-
ting diode array substrate according to claim 10, wherein, the
first region and the second region ofthe base substrate respec-
tively correspond to a light transmissive region and a non-
light transmissive region of the organic light-emitting diode
array substrate.

15. A display device, comprising the organic light-emitting
diode array substrate according to claim 1.
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