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ORGANIC LIGHT EMITTING DISPLAY
SUBSTRATE AND MANUFACTURING
METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims the priority of Chi-
nese Patent Application No. 201810902110.5, filed on Aug.
9, 2018, the contents of which are incorporated herein in
their entirety by reference.

TECHNICAL FIELD

[0002] The present application relates to a field of display
technologies, and in particular, to an organic light emitting
display substrate and a method of fabricating the same.

BACKGROUND

[0003] At present, an organic light-emitting display device
including an active-matrix organic light emitting diode
(AMOLED) has excellent characteristics in power con-
sumption and displaying. Therefore, the organic light-emit-
ting display device is applied more and more widely.

SUMMARY

[0004] The present disclosure provides an organic light
emitting display substrate, including: a base substrate; a
driving transistor, disposed on the base substrate, wherein
the driving transistor includes: an active layer; a first insu-
lating layer having at least one sub-layer covering the active
layer and having a first via hole therein; and a source
electrode and a drain electrode disposed on a side of the first
insulating layer distal to the base substrate, and connected to
the active layer through the first via hole in the first insu-
lating layer, wherein the drain electrode includes a first
region and a second region, the source electrode and the first
region of the drain electrode includes a metal layer and a
transparent conductive layer stacked together and having
patterns substantially the same with each other, the trans-
parent conductive layer being on a side of the metal layer
proximal to the base substrate, the second region includes
the transparent conductive layer, and the transparent con-
ductive layer in the second region serves as a first electrode.
[0005] In an embodiment, the second region of the drain
electrode does not include the metal layer.

[0006] Inan embodiment, the transparent conductive layer
and the metal layer stacked together are provided on a
bottom and side surfaces of the first via hole.

[0007] In an embodiment, a side of the second region
distal to the base substrate is sequentially covered by an
organic light-emitting layer and a second electrode, wherein
the first electrode, the organic light-emitting layer and the
second electrode forms an organic light emitting diode.
[0008] Inan embodiment, sub-layers of the first insulating
layer include: an interlayer dielectric layer and a planariza-
tion layer.

[0009] In an embodiment, the organic light emitting dis-
play substrate further includes a color filter layer corre-
sponding to the second region and located between the
transparent conductive layer and the base substrate.

[0010] In an embodiment, the active layer includes: a
non-conductor region and conductor regions, the non-con-
ductor region corresponding to a gate electrode of the
driving transistor, and the conductor regions are respectively
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connected to the source electrode and the drain electrode,
and the organic light emitting display substrate further
includes: a light blocking layer disposed between the active
layer and the base substrate, wherein the light blocking layer
is provided opposite to the active layer to form a capacitor.
[0011] In an embodiment, the light blocking layer is
electrically connected to the gate electrode.

[0012] In an embodiment, the light blocking layer is
electrically connected to the drain electrode.

[0013] In an embodiment, the organic light emitting dis-
play substrate further includes a buffer layer disposed
between the light blocking layer and the active layer, the
light blocking layer is connected to the drain electrode
through a second via hole penetrating through the first
insulating layer and the buffer layer.

[0014] Inanembodiment, the transparent conductive layer
and the metal laser stacked together are provided on a
bottom and side surfaces of the second via hole.

[0015] In an embodiment, a side surface of the first via
hole connects to a side surface of the second via hole such
that the first via hole communicates with the second via hole
to form a stepped joint via hole.

[0016] In an embodiment, the organic light-emitting dis-
play substrate further includes a color filter layer disposed
between the buffer layer and the transparent conductive
layer, wherein the color filter layer corresponds to the second
region, and at least one side of the color filter layer extends
to a side surface of the joint via hole.

[0017] The present disclosure further provides a method of
fabricating the organic light emitting display substrate
described above, including: forming the active layer; form-
ing the first insulating layer, and forming the first via hole
connected to the active layer in the first insulating layer;
forming a transparent conductive material layer and a metal
material layer on the first insulating layer and in the first via
hole; removing the transparent conductive material layer and
the metal material layer on a region other than the source
electrode and the drain electrode; and removing the metal
material layer of the second region.

[0018] In anembodiment, the removing the metal material
layer of the second region includes: forming a second
insulating layer covering the metal material layer; forming a
pixel defining layer covering the second insulating layer;
forming an opening of the pixel defining layer, the opening
corresponding to the second region; and removing the
second insulating layer and the metal material layer in the
second region by using the pixel defining layer as a mask.
[0019] In an embodiment the method of fabricating an
organic light emitting display substrate further includes
forming the organic light-emitting layer and the second
electrode sequentially in the second region.

[0020] The present disclosure further provides a display
device, including the organic light emitting display substrate
described above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 11is a cross-sectional view illustrating a struc-
ture of an organic light emitting display substrate;

[0022] FIG. 2a is a cross-sectional view illustrating a
structure of an organic light emitting display substrate
according to an embodiment of the present disclosure;
[0023] FIG. 25 is a top view illustrating a structure of an
organic light emitting display substrate according to an
embodiment of the present disclosure;
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[0024] FIGS. 3a to 3f are cross-sectional views corre-
sponding to respective steps of a method of fabricating an
organic light emitting display substrate according to an
embodiment of the present disclosure; and

[0025] FIG. 4 is a cross-sectional view illustrating a struc-
ture of an organic light emitting display substrate according
to another embodiment of the present disclosure.

DETAILED DESCRIPTION

[0026] The present disclosure will be further described in
detail below in conjunction with the drawings and specific
embodiments.

[0027] In the present disclosure, “patterning process”
refers to a process of forming a structure having a specific
pattern, which may be a photolithography process. The
photolithography process includes one or more of: a step of
forming a material layer, a step of coating photoresist, a step
of exposing, a step of developing, a step of etching, a step
of photoresist stripping, and the like. Of course, the “pat-
terning process” may also be other processes such as an
imprint process, an inkjet printing process, and the like.
[0028] A cross-sectional view illustrating a structure of an
organic light emitting display substrate is shown in FIG. 1.
The light emitting display substrate includes a driving
transistor (such as, a thin film transistor) and a light emitting
structure (an organic light emitting diode), and a first elec-
trode (such as an anode) of the light emitting structure is
connected to a drain electrode of the driving transistor. In a
step of fabricating the light-emitting display substrate, it
may be necessary to form via holes (for example, via holes
17H, 21H, 22H, and 28H) multiple times, to connect the
source electrode and the drain electrode to the active layer
and connect the first electrode to the drain electrode, thus a
number of masks to be used is relatively large. It can be seen
that, there are many steps in a manufacturing process of the
light-emitting display substrate and the process is compli-
cated.

[0029] Further, in the above-described organic light-emit-
ting display substrate, light emitted from the light-emitting
structure needs to pass through a plurality of layers to be
emitted from a base substrate of the organic light-emitting
display device. A number of layers through which the light
needs to pass is large, which may cause a decrease in
luminance.

[0030] In this regard, an embodiment of the present dis-
closure provides an organic light emitting display substrate,
as shown in FIG. 2a and FIG. 2b, the organic light emitting
display substrate includes: a base substrate 10 and a driving
transistor disposed on the base substrate 10, wherein the
driving transistor includes: an active layer 13; a first insu-
lating layer having at least one sub-layer covering the active
layer and having a first via hole 26 therein; and a source
electrode 28 and a drain electrode 29 disposed on a side of
the first insulating layer distal to the base substrate 10, and
connected to the active layer through the first via hole 26 in
the first insulating layer.

[0031] The drain electrode 29 includes a first region and a
second region, the source electrode 28 and the first region of
the drain electrode 29 includes a metal layer 20 and a
transparent conductive layer 19 stacked together and having
patterns substantially the same with each other, the trans-
parent conductive layer 19 being on a side of the metal layer
20 proximal to the base substrate 10, the second region
includes the transparent conductive layer 19 and does not
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include the metal layer 20, the transparent conductive layer
19 in the second region serves as a first electrode 24. It
should be understood that “substantially the same” means
that a certain process error, for example within 10%, may be
allowable.

[0032] The transparent conductive layer 19 and the metal
layer 20 stacked together are provided on a bottom and side
surfaces of the first via hole 26.

[0033] A side of the second region distal to the base
substrate 10 is sequentially covered by an organic light-
emitting layer 23 and a second electrode 25, wherein the first
electrode 24, the organic light-emitting layer 23 and the
second electrode 25 forms an organic light emitting diode.

[0034] Inan embodiment, the source electrode 28 and the
drain electrode 29 of the driving transistor are located on an
upper surface of the first insulating layer and are respec-
tively located at both ends of the active layer 13, the source
electrode 28 and the drain electrodes 29 are respectively
connected to the active layer 13 at a position of the first via
hole 26. A gate electrode 15 of the driving transistor may be
located above the active layer 13, and a gate electrode
insulating layer 14 is provided between the active layer 13
and the gate electrode 15.

[0035] An upper surface of the transparent conductive
layer 19 in the second region is not covered by the metal
layer 20, and the transparent conductive layer 19 in the
second region may serve as the first electrode 24 (e.g.. an
anode). The upper surface of the transparent conductive
layer 19 in the second region is covered by the organic
light-emitting layer 23, and the organic light-emitting layer
23 is covered by the second electrode 25 (e.g., a cathode).
The first electrode 24, the organic light-emitting layer 23,
and the second electrode 25 may form an organic light
emitting diode.

[0036] Incomparison with the configuration of the organic
light-emitting display substrate illustrated in FIG. 1, the
above configuration of the organic light-emitting display
substrate according to the embodiment of the present dis-
closure may implement a first via hole 28H and a second via
hole 17H shown in FIG. 1 by using one mask, implement the
source electrode 28, the drain electrode 29 and the first
electrode 24 by using one mask, and implement a third via
hole 22H and a fourth via hole 21H by using one mask.
Thereby, a number of masks to be used can be reduced, and
processing steps can be reduced, thus costs can be reduced.
[0037] Further, in the organic light emitting display sub-
strate according to an embodiment of the present disclosure,
light emitted from the organic light emitting diode can be
emitted from the base substrate 10 of the substrate through
a small number of layers. Since a number of layer structures
through which the light passes is relative small, loss of light
1s reduced, and thus luminance can be increased. In addition,
since the number of layer structures is relative small, a
height difference at a crossover line in the active layer is
small, so that uniformity of display can be well ensured.
[0038] Further, in the organic light-emitting display sub-
strate according to the embodiment of the present disclosure,
the transparent conductive layer 19 and the metal layer 20
are in close contact, the conductive property of the metal
layer 20 is strong, so that an electrical conductivity between
the driving transistor and the organic light emitting diodes
can be enhanced, which may improve a performance of the
light emitting display substrate and reduce energy loss.
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[0039] The transparent conductive layer 19 and the metal
layer 20 in the above drain electrode 29 may be formed by
using an existing material (such as Cu) and an existing
process, that is, the process difficulty is not increased.
[0040] In an embodiment, the metal layer 20 locates
outside an edge of the second region. The metal layer 20
may cause a subsequently formed insulating layer (e.g., a
second insulating layer 21) indent inwardly (e.g., in a
direction extending along the metal layer 20 and away from
the organic light-emitting layer), to deteriorate a deposition
of the organic light-emitting layer 23 around the second
region, thereby increasing a resistance thereof, which helps
to solve a problem of brightening around a pixel.

[0041] In an embodiment, the first insulating layer
includes an interlayer dielectric layer 16 and a planarization
layer 17. Thus, the interlayer dielectric layer 16 and the
planarization layer 17 may also be referred to as sub-layers
of the first insulating layer.

[0042] The planarization layer 17 is provided on a surface
of the interlayer dielectric layer 16 distal to the base sub-
strate 10, that is, the planarization layer 17 is provided on an
upper surface of the interlayer dielectric layer 16. The
planarization layer 17 may cover other structural layers on
the upper surface of the interlayer dielectric layer 16.
[0043] The planarization layer 17 may have a substantially
flat upper surface. A planarization process may further be
perform on the planarization layer 17 to flatten the upper
surface of the planarization layer 17, which is beneficial not
only for light emission of the organic light emitting diode
but also for process steps after a formation of the planariza-
tion layer 17.

[0044] Additionally, since the interlayer dielectric layer 16
and the planarization layer 17 separate the source electrode
28 and the drain electrode 29 from the gate electrode 15, a
distance between the source electrode 28, the drain electrode
29 and the gate electrode 15 is increased, thus short circuit
due to break through would not easily occur therebetween.
Thereby, a density standard of the interlayer dielectric layer
16 directly covering the gate electrode 15 can be reduced, or
a thickness thereof can be reduced; also, a temperature used
in a preparation process of the interlayer dielectric layer 16
(such as a PECVD process) can be lowered, thereby, oxi-
dation of the gate electrode 15 (which is made of, for
example, copper) in a process of forming the interlayer
dielectric layer 16 can be avoided, an occurrence of discon-
nection of the gate electrode 15 can be avoided, performance
degradation of the active layer 13 can be avoided, and
parasitic resistance can be reduced.

[0045] In an embodiment, the organic light emitting dis-
play substrate further includes a color filter layer 18 corre-
sponding to the second region and located between the
transparent conductive layer 19 and the base substrate 10.
[0046] In an embodiment, the color filter layer 18 may be
located on a side of the interlayer dielectric layer 16 distal
to the base substrate 10 (in this case, the organic light
emitting display substrate is in a form of, for example,
“bottom emission”, which means that light is emitted
through the base substrate 10). That is, the color filter layer
18 may be located on an upper surface of the interlayer
dielectric layer 16, and the planarization layer 17 covers the
color filter layer 18. A position of the color filter layer 18
corresponds to the second region, so that light emitted from
the organic light emitting diode is emitted through the color
filter layer 18.
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[0047] Specifically, the color filter layer 18 can be a
corresponding color according to actual conditions, such as
red, yellow, and the like.

[0048] In an embodiment, the active layer 13 includes a
non-conductor region 13a and a conductor region 135, the
non-conductor region 13a corresponds to the gate electrode
15, and the source electrode 28 and the drain electrode 29 are
connected to the conductor region 13b. The non-conducting
region 13a may have properties of a semiconductor, that is,
it conducts electricity under a certain condition. The con-
ductor region 135 may have properties of a conductor, that
1s, it conducts electricity. The non-conductor region 134 and
the conductor region 135 are connected to each other to
constitute an integral active layer 13.

[0049] The organic light emitting display substrate may
further include a light blocking layer 11 provided between
the active layer 13 and the base substrate 10, and the light
blocking layer 11 can prevent the active layer 13 from being
irradiated with light, and thus prevent the active layer 13
from performance degrade. The light blocking layer 11 may
also be disposed opposite to the active layer 13 to form a
capacitor. The capacitor formed by the conductor region 135
of the active layer 13 and the light blocking layer 11 can
improve performance of the organic light emitting diode.
[0050] In an embodiment, the light blocking layer 11 is
electrically connected to the gate electrode 15. Specifically,
a certain edge of the light blocking layer 11 may include a
region connected to the gate electrode 15, and the upper
surface of the region may not be covered by the active layer
13 and the gate electrode insulating layer 14, as shown in
FIG. 2b. The electrical connection between the light block-
ing layer 11 and the gate electrode 15 can prevent floating of
the light blocking layer 11 and ensure effectiveness of the
capacitor formed by the light blocking layer 11 and the
active layer 13.

[0051] In a method of fabricating the organic light-emit-
ting display substrate of an embodiment of the present
disclosure, advantages of conductive material (for example,
a conductive material forming the gate electrode 15 and the
transparent conductive layer 19, etc.) are retained, while
complexity of the process is not increased.

[0052] As shown in FIG. 3a to FIG. 3f, an embodiment of
the present disclosure further provides a method for fabri-
cating the organic light emitting display substrate, which
includes following steps S10-S70.

[0053] At step S10, as shown in FIG. 3a, the light blocking
layer 11, a buffer layer 12, the active layer 13, the gate
electrode insulating layer 14, and the gate electrode 15 are
formed on the base substrate 10 by a patterning process. The
step S10 may include steps S11-S15.

[0054] Specifically, at step S11, the light blocking layer 11
is formed on the upper surface of the base substrate 10. The
base substrate 10 in the present disclosure may be made of
a transparent flexible material, for example, a transparent
resin material. The light blocking layer 11 may be made of
metal, for example, copper.

[0055] At step S12, the buffer layer 12 is formed on the
upper surface of the base substrate 10 and the light blocking
layer 11. The buffer layer 12 covers the light blocking layer
11 and the upper surface of the base substrate 10. The buffer
layer 12 can prevent metal atoms or impurities from diffus-
ing from the light blocking layer 11 or the base substrate 10
into layer structures above the upper surface thereof, and
flatten the upper surface to be formed with the layer struc-
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tures thereon. The buffer layer 12 can be formed of a variety
of materials that can accomplish this function.

[0056] At step S13, the active layer 13 is formed on the
upper surface of the buffer layer 12 according to a prede-
termined pattern, wherein the active layer 13 may corre-
spond to a position of the light blocking layer 11. An area of
the active layer 13 may be slightly smaller than an area of
the light blocking layer 11, and the active layer 13 may
include the non-conductor region 13a and the conductor
region 135. The active layer 13 may be formed of an organic
semiconductor, an oxidized semiconductor, or the like, such
as amorphous indium gallium zinc oxide (a-IGZ0), indium
zine tin oxide (IZTO), amorphous silicon (a-Si), polycrys-
talline silicon (p-Si), hexathiophene, polythiophene, and the
like. The conductor region 136 is formed by a special
process of transforming a semiconductor material into con-
ductor material, such that the conductor region 135 of the
active layer 13 and the light blocking layer 11 form a
capacitor.

[0057] At step S14, a gate electrode insulating layer 14 is
formed on the non-conducting region 13a of the active layer
13. The gate electrode insulating layer 14 is made of an
insulating material, such as an oxide or a nitride.

[0058] At step S15, a gate electrode 15 is formed on the
upper surface of the gate electrode insulating layer 14. The
gate electrode insulating layer 14 separates the gate elec-
trode 15 from the active layer 13. The gate electrode 15 may
be formed of a high-conductive material, such as a metal.
The driving transistor formed according to the method of the
embodiment of the present disclosure has a top gate struc-
ture, and it should be understood that, the driving transistor
formed according to an embodiment of the present disclo-
sure may also have a bottom gate structure.

[0059] At step S20, as shown in FIG. 35, the interlayer
dielectric layer 16 and the color filter layer 18 are formed.
The step S20 may include steps S21-S22.

[0060] Specifically, at step S21, the interlayer dielectric
layer 16 is formed to cover the gate electrode 15, the gate
electrode insulating layer 14, the active layer 13, and the
buffer layer 12. The interlayer dielectric layer 16 includes,
but is not limited to any material which can result in a
planarization effect, such as a silicone-based material, an
acrylic-based material, or a polyimide-based material.

[0061] At step S22, a color filter layer 18 is formed on the
upper surface of the interlayer dielectric layer 16. The color
filter layer 18 may be distal to an area where the active layer
13 is located. The color filter layer 18 corresponds to the
second region.

[0062] At step S30, as shown in FIG. 3¢, a planarization
layer 17 is formed. The step S30 may include steps S31-S32.

[0063] Specifically, at step 331, a planarization layer 17 is
formed to cover the upper surface, side surfaces of the color
filter layer 18, and an exposed upper surface of the interlayer
dielectric layer 16, and flatten the color filter layer 18 and the
interlayer dielectric layer 16. A material for the planarization
layer 17 includes, but is not limited to, a material which can
result in a planarization effect, such as a silicone-based
material, an acrylic-based material, or a polyimide-based
material.

[0064] At step S32, two first via holes 26 are formed in the
planarization layer 17 and the interlayer dielectric layer 16
according to a predetermined pattern, exposing upper sur-
faces of two separated regions of the active layer 13. The

Feb. 13,2020

two first via holes 26 are respectively located on both ends
of the active layer 13 in FIG. 3c.

[0065] At step S40, as shown in FIG. 34, the gate electrode
15, the source electrode 28 and the drain electrode 29 are
formed. The step S40 may include steps S41-S43.

[0066] Specifically, at step S41, a transparent conductive
material layer is formed on the planarization layer 17 and in
the first via hole 26, such that the transparent conductive
material layer covers the upper surface of the planarization
layer 17, the bottom and side surfaces of the first via hole 26.
At the bottom of the first via hole 26, the transparent
conductive material layer is in direct contact with the
exposed active layer 13. The transparent conductive material
layer is used to form the transparent conductive layer 19
described above.

[0067] At step S42, a metal material layer is formed on the
transparent conductive material layer, and the metal material
layer covers the transparent conductive material layer, that
is, the metal material layer has a pattern the same as that of
the transparent conductive material layer. The metal material
layer is used to form the metal layer 20 described above. The
metal material layer may be made of a commonly used
metal, such as silver (Ag), copper (Cu), aluminum (Al),
molybdenum (Mo), or the like.

[0068] At step S43, the transparent conductive material
layer and the metal material layer between the two first via
holes 26 are removed according to a predetermined pattern
to form the source electrode 28 and the drain electrode 29.
That is, the transparent conductive material layer and the
metal material layer on regions other than the source elec-
trode 28 and the drain electrode 29 may be removed.
[0069] At step S50, as shown in FIG. 3e, a second insu-
lating layer 21 and a pixel defining layer 22 are formed. The
step S50 may include steps S51-S52.

[0070] Specifically, at step S51, a second insulating layer
21 is formed on the source electrode 28 and the drain
electrode 29, and the second insulating layer 21 separates the
source electrode 28 from the drain electrode 29, and covers
the source electrode 28 and the drain electrode 29, to flatten
the formed structure. The second insulating layer 21 is made
of an insulating material, such as an oxide or a nitride.
[0071] At step S52, an opening of the pixel defining layer
22 is formed, the opening corresponding to the second
region, that is, the pixel defining layer 22 is formed on the
upper surface of the second insulating layer 21, and a portion
of the pixel defining layer 22 corresponding to the second
region is removed according to a predetermined pattern. The
pixel defining layer 22 is used to separate light emitting
regions of adjacent sub-pixels of the organic light emitting
display substrate from each other.

[0072] At step S60, as shown in FIG. 3/, the first electrode
24 is formed.
[0073] Specifically, the pixel defining layer 22 may be

used as a mask to remove the metal material layer of the
second region, to expose the transparent conductive material
layer of the second region. The exposed transparent con-
ductive material layer serves as the first electrode 24.
[0074] At step S70, as shown in FIG. 2a, the organic
light-emitting layer 23 and the second electrode 25 are
formed. The step S70 may include steps S71-S72.

[0075] Specifically, at step S71, the organic light-emitting
layer 23 is formed on the exposed transparent conductive
layer 19.
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[0076] At step S72, a second electrode 25 is formed on the
upper surface of the organic light-emitting layer 23 and the
upper surface of a portion of the pixel defining layer. The
organic light-emitting layer 23 separates the first electrode
24 from the second electrode 25 to form the organic light
emitting diode.

[0077] In addition, the gate electrode 15, the source elec-
trode 28, the drain electrode 29, the first electrode 24, and
the second electrode 25 in the present disclosure may be
formed of commonly used metal materials, such as Ag, Cu,
Al, Mo, etc., or be formed of a plurality of layers of metals,
such as molybdenum-Niobium alloy (MoNb)/Cu/MoNb,
etc., or be formed of alloy materials of the above metals,
such as AINd, MoNb, etc., or be formed of a stacked
structure of a metal and a transparent conductive oxide (such
as indium tin oxide (ITO), aluminum doped zinc oxide
(AZ0)), such as ITO/Ag/ITO. A material of the buffer layer
12, the interlayer dielectric layer 16, the first insulating layer,
and the second insulating layer 21 in the present disclosure
may include, but is not limited to, conventional dielectric
material such as silicon oxide (SiOx), silicon nitride (SiNx),
silicon oxynitride (SiON), or various novel organic insulat-
ing materials, or a high dielectric constant (high k) material
such as aluminum oxide (AlOx), hafnium oxide (HfOx),
tantalum oxide (TaOx), or the like.

[0078] In the method of fabricating the organic light
emitting display substrate according to an embodiment of
the present disclosure, in a process of implementing con-
nection between the source electrode 28, the drain electrode
29 and the active layer 13 and connection between the drain
electrode 29 and the first electrode 24, merely one step
involves forming the first via hole 26, and other via holes on
other structures (for example, two via holes formed as
shown in FIG. 1 may require at least two steps) are not
required; moreover, the step of forming the first electrode
24, which includes removing the metal material layer by
using the pixel defining layer 22 as a mask, is simple, and
further simplifies fabrication process. In summary, the
method of the present disclosure can reduce a number of
masks to be used, simplify process steps, and reduce costs.
[0079] As shown in FIG. 4, an embodiment of the present
disclosure further provides another organic light emitting
display substrate having a structure similar to that of the
organic light emitting display substrate described in con-
junction with FIG. 2a and FIG. 25, except that the light
blocking layer 11 and the drain electrode 29 are electrical
connected in FIG. 4.

[0080] Specifically, the organic light emitting display sub-
strate of an embodiment of the present disclosure further
includes: the buffer layer 12 disposed between the light
blocking layer 11 and the active layer 13, and the light
blocking layer 11 is connected to the drain electrode 29
through a second via hole 27 penetrating through the first
insulating layer and the buffer layer 12.

[0081] The buffer layer 12 may cover the entire base
substrate 10. The buffer layer 12 can prevent metal atoms or
impurities from diffusing from the light blocking layer 11 or
the base substrate 10 into the active layer 13, thereby
ensuring a performance of the organic light emitting display
substrate. At the same time, the buffer layer 12. separates the
light blocking layer 11 from the active layer 13 to form a
capacitor.

[0082] In an embodiment, a side surface of the first via
hole 26 connects to a side surface of the second via hole 27
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such that the first via hole 26 communicates with the second
via hole 27 to form a stepped joint via hole. Specifically, the
first via hole 26 and the second via hole 27 may be two via
holes arranged in parallel, wherein the first via hole 26
penetrates through the first insulating layer, and the second
via hole 27 penetrates through the first insulating layer and
the buffer layer; therefore, a depth of the second via hole 27
is greater than a depth of the first via hole 26. When the side
surface of the first via hole 26 connects to the side surface
of the second via hole 27 such that the first via hole 26
communicates with the second via hole 27, a stepped joint
via hole can be formed. The drain electrode 29 connects the
active layer 13 and the light blocking layer 11 through the
joint via hole.
[0083] The first via hole 26 and the second via hole 27
may be formed in a single step, thereby simplifying process
and reducing cost.
[0084] In an embodiment, the organic light emitting dis-
play substrate further includes: a color filter layer 18 dis-
posed between the buffer layer 12 and the drain electrode 29.
The color filter layer 18 corresponds to the second region,
and at least one end of the color filter layer 18 extends to a
side surface of the joint via hole.
[0085] That is, one side surface of the color filter layer 18
1s in contact with the drain electrode 29 through the joint via
hole. The drain electrode 29 includes a metal layer 20 that
1s reflective, such that light exiting from the side surface of
the color filter layer 18 may be reflected back into the color
filter layer 18 by the metal layer 20 of the drain electrode 29
to improve light utilization.
[0086] The present disclosure further provides a display
device which includes the organic light emitting display
substrate described in above embodiments.
[0087] It can be understood that the foregoing embodi-
ments are merely exemplary embodiments used for describ-
ing the principle of the present disclosure, but the present
disclosure is not limited thereto. Those ordinary skilled in
the art can make various variations and improvements
without departing from the spirit and essence of the present
disclosure, and these variations and improvements shall fall
into the protection scope of the present disclosure.

What is claimed is:

1. An organic light emitting display substrate, comprising:

a base substrate;

a driving transistor, disposed on the base substrate,

wherein

the driving transistor comprises:

an active layer:

a first insulating layer having at least one sub-layer
covering the active layer and having a first via hole
therein;

a source electrode and a drain electrode disposed on a
side of the first insulating layer distal to the base
substrate, and connected to the active layer through
the first via hole in the first insulating layer, wherein
the drain electrode comprises a first region and a
second region, the source electrode and the first
region of the drain electrode comprises a metal layer
and a transparent conductive layer stacked together
and having patterns substantially the same with each
other, the transparent conductive layer being on a
side of the metal layer proximal to the base substrate,
the second region comprises the transparent conduc-
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tive layer, and the transparent conductive layer in the
second region serves as a first electrode.

2. The organic light emitting display substrate of claim 1,
wherein the second region of the drain electrode does not
comprise the metal layer.

3. The organic light emitting display substrate of claim 2,
wherein the transparent conductive layer and the metal layer
stacked together are provided on a bottom and side surfaces
of the first via hole.

4. The organic light-emitting display substrate of claim 3,
wherein a side of the second region distal to the base
substrate is sequentially covered by an organic light-emit-
ting layer and a second electrode, wherein the first electrode,
the organic light-emitting layer and the second electrode
forms an organic light emitting diode.

5. The organic light emitting display substrate of claim 2,
wherein sub-layers of the first insulating layer comprise: an
interlayer dielectric layer and a planarization layer.

6. The organic light emitting display substrate of claim 2,
further comprising:

a color filter layer corresponding to the second region and
located between the transparent conductive layer and
the base substrate.

7. The organic light emitting display substrate of claim 2,
wherein the active layer comprises: a non-conductor region
and conductor regions, the non-conductor region corre-
sponding to a gate electrode of the driving transistor, and the
conductor regions are respectively connected to the source
electrode and the drain electrode, and

the organic light emitting display substrate further com-
prises: a light blocking layer disposed between the
active layer and the base substrate, wherein the light
blocking layer is provided opposite to the active layer
to form a capacitor.

8. The organic light emitting display substrate of claim 7,
wherein the light blocking layer is electrically connected to
the gate electrode.

9. The organic light emitting display substrate of claim 7,
wherein the light blocking layer is electrically connected to
the drain electrode.

10. The organic light emitting display substrate of claim
9, further comprising: a buffer layer disposed between the
light blocking layer and the active layer, the light blocking
layer is connected to the drain electrode through a second via
hole penetrating through the first insulating layer and the
buffer layer.

Feb. 13,2020

11. The organic light emitting display substrate of claim
10, wherein the transparent conductive layer and the metal
layer stacked together are provided on a bottom and side
surfaces of the second via hole.

12. The organic light emitting display substrate of claim
1, wherein a side surface of the first via hole connects to a
side surface of the second via hole such that the first via hole
communicates with the second via hole to form a stepped
joint via hole.

13. The organic light-emitting display substrate of claim
12, further comprising;: a color filter layer disposed between
the buffer layer and the transparent conductive layer,
wherein the color filter layer corresponds to the second
region, and at least one side of the color filter layer extends
to a side surface of the joint via hole.

14. A method of fabricating the organic light emitting
display substrate of claim 2, comprising:

forming the active layer;

forming the first insulating layer, and forming the first via

hole connected to the active layer in the first insulating
layer;

forming a transparent conductive material layer and a

metal material layer on the first insulating layer and in
the first via hole;

removing the transparent conductive material layer and

the metal material layer on a region other than the
source electrode and the drain electrode; and
removing the metal material layer of the second region.

15. The method of claim 14, wherein the removing the
metal material layer of the second region comprises:

forming a second insulating layer covering the metal

material layer;

forming a pixel defining layer covering the second insu-

lating layer;
forming an opening of the pixel defining layer, the open-
ing corresponding to the second region; and

removing the second insulating layer and the metal mate-
rial layer in the second region by using the pixel
defining layer as a mask.

16. The method of claim 15, further comprising:

forming the organic light-emitting layer and the second

electrode sequentially in the second region.

17. A display device, comprising the organic light emit-
ting display substrate of claim 1.
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