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(57) ABSTRACT

Disclosed are OLED display panel and method for manufac-
turing the same, as well as display device including the OLED
display panel. The present disclosure belongs to the field of an
organic light emitting diode. The OLED display panel
includes a light emitting structure, a TFT backplane, and an
insulating layer. The insulating layer locates between the light
emitting structure and the TFT backplane. A refractive index
of the insulating layer gradually decreases in a direction of an
emergent ray of the light emitting structure. The technical
solution-of-the present disclosure may decrease influences of
the emergent ray of the light emitting structure on TFT per-
formance.
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OLED DISPLAY PANEL, METHOD FOR
MANUFACTURING THE SAME AND
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is the U.S. national phase of PCT
Application No. PCT/CN2014/080045 filed on Jun. 17,2014,
which claims priority to Chinese Patent Application No.
201310454569.0 filed on Sep. 29, 2013, the disclosures of
which are incorporated in their entirety by reference herein.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of an
organic light emitting diode, in particular to an OLED display
panel and a method for manufacturing the same, as well as a
display device including the OLED display panel.

BACKGROUND

[0003] An organic light emitting diode (OLED) has advan-
tages of rapid response, gorgeous color, being light and con-
venient, broad work scope, and so on. The OLED has been a
new star in display industry. As low temperature poly-silicon
(LTPS), commonly-used in current OLED display panel, has
disadvantages of complicated process, expensive cost, diffi-
culties in being large-sized, thus a backplane of metallic
oxide TFT (metallic oxide thin film transistor) has been an
important direction focused by OLED research and manufac-
ture.

[0004] Although the metallic oxide TFT has an excellent
performance with a simple manufacturing process and being
easy to be large-sized, the metallic oxide TFT has a poor
photo-stability, which has long perplexed manufacturers.
Currently, there is still no method for properly solving the
photo-stability of the metallic oxide TFT in the OLED display
panel. Particularly, in a bottom emitting OLED display panel
as shown in FIG. 1, a light-ray (shown as arrows), generated
by an electroluminescence of an organic light emitting layer
14, will directly irradiate or reflect to a thin film transistor
(TFT) structure unavoidably, an incident visible-light gener-
ates a negative influence on performances of the thin film
transistor (TFT), such as output/transfer capacity and reliabil-
ity, the shorter wavelength of the incident visible-light, the
more significant ofa drift of the thin film transistor (TFT), and
at the same time, a smaller switch ratio and an increasing
current of drain electrode directly influence a display perfor-
mance of a display product.

SUMMARY OF THE INVENTION

[0005] An object of the present disclosure is to provide an
OLED display panel and a method for manufacturing the
same, as well as a display device including the display panel,
the design of the OLED display panel may decrease influ-
ences of an emergent ray of a light emitting structure on
performances of the TFT backplane in the OLED display
panel.

[0006] To solve the above technical problem, the present
disclosure provides technical solutions as below:

[0007] The present disclosure provides an OLED display
panel. The OLED display panel includes a light emitting
structure, a TFT backplane, and an insulating layer located
between the light emitting structure and the TFT backplane;
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wherein ina direction of an emergent ray of the light emitting
structure, a refractive index of the insulating layer gradually
decreases.

[0008] Inanembodimentofthe present disclosure, the light
emitting structure is a bottom light emitting structure, the
insulating layer is a pixel defining layer of the OLED display
panel, and in a direction from a cathode to an anode of the
light emitting structure, a refractive index of the pixel defin-
ing layer gradually decreases.

[0009] In an embodiment of the present disclosure, the
pixel defining layer consists of one or more resin materials
with one single photosensitive group and one or more resin
materials with a plurality of photosensitive groups. A refrac-
tive index of the resin materials with the plurality of photo-
sensitive groups is higher than that of the resin materials
having one single photosensitive group. In the direction from
the cathode to the anode of the light emitting structure, a
concentration of the resin materials with the plurality of pho-
tosensitive groups gradually decreases in the pixel defining
layer.

[0010] In an embodiment of the present disclosure, the
pixel defining layer has a refractive index between 1.4 and
2.0.

[0011] In an embodiment of the present disclosure, the
OLED display panel includes:

[0012]

[0013] aTFT formed on the first substrate, wherein the
TFT includes a source electrode, a drain electrode and a
gate electrode;

[0014] a passivation layer formed on the TFT, wherein
the passivation layer includes a via hole of the passiva-
tion layer;

[0015]

[0016] a protection layer formed on the color filter unit,
wherein the protection layer includes a via hole of the
protection layer corresponding to the via hole of the
passivation layer;

[0017] ananode ofthe light emitting structure formed on
the protection layer, wherein the anode is connected to
the drain electrode of the TFT through the viahole of the
passivation layer and the via hole of the protection layer;

[0018] apattern of the pixel defining layer formed on the
anode, and an organic light emitting layer of the light
emitting structure located between adjacent pixel defin-
ing layers;

[0019] a cathode of the light emitting structure formed
on the pixel defining layer and the organic light emitting
layer.

[0020] The present disclosure further provides a display
device, including the above OLED display panel.

[0021] Thepresentdisclosure further provides a method for
manufacturing an OLED display panel including a light emit-
ting structure and a TFT backplane; the method includes:
forming an insulating layer located between the light emitting
structure and the TFT backplane, wherein in a direction of an
emergent ray of the light emitting structure, a refractive index
of the insulating layer gradually decreases.

[0022] Inanembodimentofthe present disclosure, the light
emitting structure is a bottom light emitting structure, a pro-
cess of forming the insulating layer located between the light
emitting structure and the TFT backplane further includes:

a first substrate;

acolor filter unit formed on the passivation layer;
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[0023] forming a pixel defining layer of the OLED display
panel, wherein in a direction from a cathode to an anode of the
light emitting structure, a refractive index of the pixel defin-
ing layer gradually decreases.

[0024] In an embodiment of the present disclosure, a pro-
cess of forming the pixel defining layer of the OLED display
panel further includes:

[0025] forming a mixture solution on a substrate provided
with the anode, to form a mixture solution thin film, wherein
the mixture solution includes one or more resin materials
having one single photosensitive group, one or more resin
materials with a plurality of photosensitive groups and a
light-absorbing material being capable of absorbing an ultra-
violet-light and a visible-light with a wavelength shorter than
a predetermined value, and wherein a refractive index of the
resin materials with the plurality of photosensitive groups is
higher than that of the resin materials having one single
photosensitive group;

[0026] subjecting the mixture solution thin film to exposure
and forming a pattern of the pixel defining layer consisting of
the mixture solution thin film by a patterning process; and

[0027] curing the pattern of the pixel defining layer to form
the pixel defining layer, wherein in the direction from the
cathode to the anode of the light emitting structure, a concen-
tration of the resin materials with the plurality of photosen-
sitive groups gradually decreases in the pixel defining layer.

[0028] In an embodiment of the present disclosure, the
method of manufacturing the OLED display panel specifi-
cally includes:

[0029]

[0030] forming a TFT on the first substrate, wherein the
TFT includes a source electrode, a drain electrode and a gate
electrode;

[0031] forming a passivation layer on the TFT, wherein the
passivation layer includes a via hole of the passivation layer;

[0032]

[0033] forming a protection layer on the color filter unit,
wherein the protection layer includes a via hole of the pro-
tection layer corresponding to the via hole of the passivation
layer;

[0034] forming an anode of the light emitting structure on
the protection layer, wherein the anode is connected to the
drain electrode of the TFT through the via hole of the passi-
vation layer and the via hole of the protection layer;

[0035] forming a pattern of the pixel defining layer on the
anode, and forming an organic light emitting layer of the light
emitting structure located between adjacent pixel defining
layers; and

[0036] forming a cathode of the light emitting structure on
the pixel defining layer and the organic light emitting layer.

[0037]

[0038] In the above technical solutions, in the direction of
the emergent ray of the light emitting structure, the refractive
index of the insulating layer located between the light emit-
ting structure and the TFT backplane gradually decreases.
Thus, after the emergent ray of the light emitting structure
enters into the insulating layer, a refraction angle gradually
increases, so that most of the emergent rays may bypass the
TFT and then the light-rays irradiating to the TFT reduces,
thereby decreasing influences of the emergent ray of the light
emitting structure on TFT performance.

providing a first substrate;

forming a color filter unit on the passivation layer;

The present disclosure has following advantages:
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BRIEF DESCRIPTION OF THE DRAWINGS

[0039] FIG. 1 is a schematic view of a bottom emitting
OLED display panel.

[0040] FIG. 2 is a diagram showing an influence of an
incident visible-light on a current of a drain electrode in a
TFT; in FIG. 2, X coordinate represents a voltage of a gate
electrode, Y coordinate represents a current of a drain elec-
trode.

[0041] FIG. 3 is a diagram showing an influence of an
incident visible-light on a voltage of a gate electrode ina TFT;
in FIG. 3, X coordinate represents a voltage of a gate elec-
trode, Y coordinate represents a current of a drain electrode.
[0042] FIG. 4 is a diagram showing an influence of an
incident visible-light on a voltage ofa gate electrode ina TFT;
in FIG. 4, X coordinate represents a voltage of a gate elec-
trode, Y coordinate represents a current of a drain electrode.
[0043] FIG. 5isa schematic view showing a resin material
with one single photosensitive group and a resin material with
a plurality of photosensitive groups.

[0044] FIG. 6 is a schematic view showing a cross-section
of a substrate according to embodiments of the present dis-
closure.

[0045] FIG. 7is a schematic view showing a cross-section
of a substrate after a buffer layer is formed thereon according
to embodiments of the present disclosure.

[0046] FIG. 8is a schematic view showing a cross-section
of asubstrate after a gate electrode is formed on a buffer layer
according to embodiments of the present disclosure.

[0047] FIG. 91is a schematic view showing a cross-section
of a substrate after a gate insulating layer and an active layer
are formed on a buffer layer provided with a gate electrode
according to embodiments of the present disclosure.

[0048] FIG. 10 is a schematic view showing a cross-section
of a substrate after an etch stopping layer is formed on an
active layer according to embodiments of the present disclo-
sure.

[0049] FIG. 11 is a schematic view showing a cross-section
of a substrate after a source electrode and a drain electrode are
formed thereon according to embodiments of the present
disclosure.

[0050] FIG. 12 is a schematic view showing a cross-section
of a substrate after a passivation layer is formed thereon
according to embodiments of the present disclosure.

[0051] FIG. 13 is a schematic view showing a cross-section
of a substrate after a color filter unit and a protection layer are
formed thereon according to embodiments of the present
disclosure.

[0052] FIG. 14 is a schematic view showing a cross-section
of a substrate after a transparent conduction layer is formed
thereon.

[0053] FIG. 15is a schematic view showing a cross-section
of a substrate after a pixel defining layer is formed thereon
according to embodiments of the present disclosure.

[0054] FIG. 16 is a schematic view showing a light propa-
gation in a pixel defining layer according to embodiments of
the present disclosure.

[0055] FIG. 17 is a schematic view showing of an OLED
display panel according to embodiments of the present dis-
closure.

DETAILED DESCRIPTION

[0056] To make the objects, the technical solutions and the
advantages of the present disclosure more apparent, detailed
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description will be made combining with drawings and spe-
cific embodiments below. Following embodiments are used
to illustrate the present disclosure, but not to limit the scope of
the present disclosure.

[0057] Thepresentembodiment directs to a problem that an
emergent ray of a light emitting structure will influence per-
formances of metallic oxide TFT backplane in the existing
OLED display panel using a metallic oxide TFT backplane,
and provide an OLED display panel and a method for manu-
facturing the same, as well as a display device including the
OLED display panel. The OLED display panel may decrease
influences of the emergent ray of the light emitting structure
on TFT performance.

[0058] Embodiments of the present disclosure provide an
OLED display panel, the OLED display panel includes a light
emitting structure, a TFT backplane, and an insulating layer
located between the light emitting structure and the TFT
backplane, wherein, in a direction of an emergent ray of the
light emitting structure, a refractive index of the insulating
layer gradually decreases.

[0059] Inthe OLED display panel ofthe present disclosure,
in the direction of the emergent ray of the light emitting
structure, the refractive index of the insulating layer, located
between the light emitting structure and the TFT backplane,
gradually decreases. Thus, after the emergent ray of the light
emitting structure enters into the insulating layer, a refraction
angle gradually increases, so that most of the emergent rays
may bypass the TFT, which reduces the light-rays irradiating
to the TFT, so as to decrease influences of the emergent ray of
the light emitting structure on TFT performance.

[0060] In details, the light emitting structure may be a bot-
tom light emitting structure. The insulating layer is a pixel
defining layer of the OLED display panel. In a direction from
a cathode to an anode of the light emitting structure, a refrac-
tive index of the pixel defining layer gradually decreases.
Thus, after the emergent ray of the light emitting structure
enters into the insulating layer, a refraction angle gradually
increases, so that most of the emergent rays may bypass the
TFT, which reduces the light-rays irradiating to the TFT, so as
to decrease influences of the emergent ray of the light emit-
ting structure on TFT performance.

[0061] To achieve the refractive index of the pixel defining
layer having a gradual change, in an embodiment of the
present disclosure, the pixel defining layer consists of one or
more resin materials with one single photosensitive group and
one or more resin materials with a plurality of photosensitive
groups. A refractive index of the resin materials with the
plurality of photosensitive groups is higher than a refractive
index of the resin materials with one single photosensitive
group. In the direction from the cathode to the anode of the
light emitting structure, a concentration of the resin materials
with the plurality of photosensitive groups gradually
decreases in the pixel defining layer, so that the top part of the
pixel defining layer may have a relative higher refractive
index, and the refractive index gradually decreases from the
top part to the bottom part. The pixel defining layer has a
refractive index between 1.4 and 2.0. In an embodiment of the
present disclosure, the pixel defining layer has a refractive
index between 1.5 and 1.8.

[0062] In an embodiment of the present disclosure, the
OLED display panel includes:

[0063] a first substrate;

[0064] aTFT formed onthe first substrate, wherein the TFT
includes a source electrode, a drain electrode and a gate
electrode;
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[0065] a passivation layer formed on the TFT, wherein the
passivation layer includes a via hole of the passivation layer;
[0066] a color filter unit formed on the passivation layer;
[0067] a protection layer formed on the color filter unit,
wherein the protection layer includes a via hole of the pro-
tection layer corresponding to the via hole of the passivation
layer;

[0068] an anode of the light emitting structure formed on
the protection layer, wherein the anode is connected to the
drain electrode of the TFT through the via hole of the passi-
vation layer and the via hole of the protection layer;

[0069] a pattern of the pixel defining layer formed on the
anode, and an organic light emitting layer of the light emitting
structure located between adjacent pixel defining layers; and
[0070] a cathode of the light emitting structure formed on
the pixel defining layer and the organic light emitting layer.
[0071] In an embodiment of the present disclosure, the
OLED display panel further includes a second substrate
formed on the cathode.

[0072] Embodiments of the present disclosure further pro-
vide a display device, including the above OLED display
panel. The structure of the OLED display panel and the oper-
ating principle thereof are same as those of the above embodi-
ments, which are omitted for brevity herein. Besides, struc-
tures of other parts of the display device may refer to prior art,
which is not described in details herein. Such display device
may be any products or components having a display func-
tion, such as a television, a displayer, a digital photo frame, a
mobile phone, a tablet PC.

[0073] Embodiments of the present disclosure further pro-
vide a method for manufacturing the above OLED display
panel. The OLED display panel includes a light emitting
structure and a TFT backplane. The method for manufactur-
ing the OLED display panel includes: forming an insulating
layer located between the light emitting structure and the TFT
backplane, wherein in a direction of an emergent ray of the
light emitting structure, a refractive index of the insulating
layer gradually decreases.

[0074] The OLED display panel manufactured by the
present disclosure, in the direction of the emergent ray of the
light emitting structure thereof, the refractive index of the
insulating layer located between the light emitting structure
and the TFT backplane gradually decreases. Thus, after the
emergent ray of the light emitting structure enters into the
insulating layer, a refraction angle gradually increases, so that
most of the emergent rays may bypass the TFT, which reduces
the light-rays irradiating to the TFT, so as to decrease influ-
ences of the emergent ray of the light emitting structure on
TFT performance.

[0075] Inanembodimentofthe present disclosure, the light
emitting structure is a bottom light emitting structure, the
forming the insulating layer located between the light emit-
ting structure and the TFT backplane further includes:
[0076] forming a pixel defining layer of the OLED display
panel, wherein, in a direction from a cathode to an anode of
the light emitting structure, a refractive index of the pixel
defining layer gradually decreases. Thus, after the emergent
ray of the light emitting structure enters into the insulating
layer, a refraction angle gradually increases, so that most of
the emergent rays may bypass the TFT, which reduces the
light-rays irradiating to the TFT, so as to decrease influences
of the emergent ray of the light emitting structure on TFT
performance.
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[0077] In an embodiment of the present disclosure, the
forming the pixel defining layer of the OLED display panel
further includes:

[0078] forming a mixture solution on a substrate provided
with the anode to form a mixture solution thin film, wherein
the mixture solution includes one or more resin materials with
one single photosensitive group, ore or more resin materials
with a plurality of photosensitive groups and a light-absorb-
ing material being capable of absorbing an ultraviolet-light
and a visible-light with a wavelength shorter than a predeter-
mined value; and a refractive index of the resin materials with
the plurality of photosensitive groups is higher than a refrac-
tive index of the resin materials having one single photosen-
sitive group;

[0079] subjecting the mixture solution thin film to expo-
sure, and forming a pattern of the pixel defining layer con-
sisting of the mixture solution thin film by a patterning pro-
cess;

[0080] curing the pattern of the pixel defining layer to form
the pixel defining layer, wherein, in the direction from the
cathode to the anode of the light emitting structure, a concen-
tration of the resin materials with the plurality of photosen-
sitive groups gradually decreases in the pixel defining layer.
[0081] In the above steps, a dye or a pigment, which may
absorb an ultraviolet-light or a visible-light with a relative
shorter wavelength, may be incorporated into a photosensi-
tive organic resin to form a mixture solution. The dye and the
pigment is required to have an excellent property for absorb-
ing the ultraviolet-light or the visible-light with the relative
shorter wavelength, and have a relatively homogeneous dis-
persion effect in the photosensitive organic resin. As shown in
FIG. 5, the photosensitive organic resin is formed by well
mixing at a certain ratio (for example 1:1) one or more resin
materials with one single photosensitive group (having a
lower refractive index, shown as F1G. 5(a)) and one or more
resin materials with a plurality of photosensitive group (hav-
ing a higher refractive index, and as shown in FIGS. 5(b) and
(¢)), without a phenomenon of phase separation occurring.
[0082] Themixture solution thin film formed of the mixture
solution is subjected to exposure. During the exposure, due to
the light-absorbing effect of the dye and the pigment, a light
intensity of the bottom part of the mixture solution thin film is
weaker than that of the top part of the mixture solution thin
film, thereby a regional distribution of the light intensity
generates in a straight direction of the mixture solution thin
film, in which the light intensity of the mixture solution thin
film gradually decrease from top to bottom. During the expo-
sure, the resin materials with the plurality of the photosensi-
tive groups have a faster reaction rate, and consumed much
faster in the top part of the mixture solution thin film, which
causes that the resin materials with the plurality of the pho-
tosensitivity groups in the bottom part of the mixture solution
thin film concentration-migrating to the top part of the mix-
ture solution thin film. Therefore, in the mixture solution thin
film after exposure, a regional distribution is formed, in which
the resin materials with the plurality of the photosensitive
groups mainly locates at the top part of the mixture solution
thin film and the resin materials with one single photosensi-
tive group mainly locates at the bottom part of the mixture
solution thin film. Then, a pattern of the pixel defining layer
consisting of the mixture solution thin film is solidified to
form the pixel defining layer. As the refractive index of the
resin materials with the plurality of the photosensitive groups
is higher than that of the resin materials with one single
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photosensitive group, the refractive index of the pixel defin-
ing layer having a regional distribution from top to bottom is
obtained.

[0083] In details, the method for manufacturing the OLED
display panel includes:

[0084]

[0085] forming a TFT on the first substrate, wherein the
TFT includes a source electrode, a drain electrode and a
gate electrode;

[0086] forming a passivation layer on the TFT, wherein
the passivation layer includes a via hole of the passiva-
tion layer;

[0087]

[0088] forming a protection layer on the color filter unit,
wherein the protection layer includes a via hole of the
protection layer corresponding to the via hole of the
passivation layer;

[0089] forming an anode of the light emitting structure on
the protection layer, wherein the anode is connected to the
drain electrode of the TFT through the via hole of the passi-
vation layer and the via hole of the protection layer;

[0090] forming a pattern of the pixel defining layer on the
anode, and forming an organic light emitting layer of the light
emitting structure located between adjacent pixel defining
layers; and

[0091] forming a cathode of the light emitting structure on
the pixel defining layer and the organic light emitting layer.

[0092] Detailed descriptions with the OLED display panel
of the present disclosure and the method for manufacturing
the same will be made below combining with drawings and
specific embodiments:

[0093] Various factors such as different channel width-
length ratios, different wavelengths of the incident visible-
light and different positive/negative bias voltage, will genet-
ate adverse effects on TFT performances such as output/
transfer ability and reliability, and thus directly influence
product performances. Taking an incident visible-light as an
example, the shorter wavelength of the incident visible-light,
the more significant of a drift of the TFT, with a smaller
switch ratio and an increasing current of a drain electrode.
Therefore, for those OLED display panels using the metallic
oxide TFT backplane, the emergent ray of the light emitting
structure will influence the TFT performance. Taking a TFT
with a channel width-length ratio being 50 um/10 pm as an
example, as shown in FIG. 2, it can be seen that an incident
visible-light will increase a current of a drain electrode of the
TFT. In FIG. 2, X coordinate represents a voltage of a gate
electrode, and Y coordinate represents a current of a drain
electrode. Taking a TFT with a channel width-length ratio
being 2811 um/25.6 wm as an example, as shown in FIG. 3, it
can be seen that an incident visible-light will make a voltage
of a gate electrode of a TFT negatively-drifting, and the
shorter wavelength of the incident, the larger influence on
TFT performance. In FIG. 3, X coordinate represents a volt-
age of a gate electrode, and Y coordinate represents a current
of a drain electrode. FIG. 4 shows an influence of one same
incident ray on a voltage of a gate electrode in a TFT. In FIG.
4, X coordinate represents a voltage of a gate electrode, and Y
coordinate represents a current of a drain electrode; and from
right to left, an irradiating period of the incident ray succes-
sively increases. It can be seen from an example in FIG. 4 that
the incident visible-light will make a voltage of a gate elec-

providing a first substrate;

forming a color filter unit on the passivationlayer;
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trode of a TFT negatively-drifting, and the longer irradiating
period of the incident visible-light, the larger influence on
TFT performance.

[0094] In order to decrease the influence of the incident
visible-light on TFT performance, the present disclosure pro-
vides an OLED display panel and a method for manufacturing
the same. As shown in FIG. 6 to FIG. 17, the method for
manufacturing the OLED display panel includes following
steps:

[0095] Step a: as shown in FIG. 6, a substrate 1 is provided,
wherein the substrate 1 is a glass substrate or a quartz sub-
strate.

[0096] Step b: as shownin FIG. 7, a buffer layer 2 is formed
on the substrate 1.

[0097] In an embodiment of the present disclosure, the
buffer layer 2 is deposited on the substrate 1 using a plasma
enhanced chemical vapor deposition (PECVD) method,
wherein, a material of the buffer layer 2 may be selected from
oxide, nitride or oxynitride, and the buffer layer 2 has a
single-layer structure, a double-layer structure or a multi-
layer structure. In another embodiment of the present disclo-
sure, the buffer layer 2 is SiN_, SiO, or Si(ON),.

[0098] Step ¢: as shown in FIG. 8, a pattern of a gate
electrode 3 and a gate line is formed on the buffer layer 2.
[0099] In an embodiment of the present disclosure, a gate
metallic layer having a thickness of 2500 A to 16000 A is
deposited on the buffer layer 2 using a sputtering method or a
thermal evaporation method. Such gate metallic layer may be
metals such as Cu, Al, Ag, Mo, Cr, Nd, Ni, Mn, T, Ta and W,
and an alloy of these metals. Such gate metallic layer may be
asingle-layer structure or a multi-layer structure; wherein the
multi-layer structure may be Cu\Mo, Ti\Cu\Ti, Mo\Al\Mo,
and so on. After being coated on the gate metallic layer, a
layer of the photoresist is subjected to exposure using a mask,
so that a photoresist-unremained area and a photoresist-re-
mained area are formed in the photoresist layer. In which, the
photoresist-remained area corresponds to an area where the
pattern of gate electrode 3 and gate line locates, and the
photoresist-unremained area corresponds to an area outside
the above pattern. After the exposure, the photoresist in the
photoresist-unremained area is totally removed, while a
thickness of the photoresist in the photoresist-remained area
remains unchanged. A gate metallic thin film in the photore-
sist-unremained area is totally removed by an etching pro-
cess, after stripping off residual photoresist, the pattern of
gate line and gate electrode 3 is formed.

[0100] Step d: as shown in FIG. 9, a pattern of a gate
insulating layer 4 and a pattern of an active layer 5 are suc-
cessively formed on the substrate after the Step c.

[0101] In an embodiment of the present disclosure, a gate
insulating layer 4 having a thickness of about 2000 A to about
6000 A may be deposited on the substrate 1 after the Step ¢
using the plasma enhanced chemical vapor deposition
method. A material of the gate insulating layer may be
selected from oxide, nitride or oxynitride; the gate insulating
layer may be a single-layer structure, a double-layer structure
or a multi-layer structure. Specifically, the gate insulating
layer may be SiN_, SiO, or Si(ON),.

[0102] Then, a semiconductor layer having a thickness of
about 20 A to about 1000 A is deposited on the gate insulating
layer 4 using a magnetron sputtering method, a thermal
evaporation method or other film-formation methods. After
being coated on the semiconductor layer, a layer of photore-
sistis subjected to exposure and developing. After etching the
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semiconductor and stripping off the photoresist, the pattern of
the active layer 5 consists of the semiconductor layer is
formed.

[0103] Step e: as shown in FIG. 10, an etch stopping layer
6 is formed on the active layer 5.

[0104] Inanembodiment of the present disclosure, the etch
stopping layer 6 may be deposited on the substrate after the
Step d using the plasma enhanced chemical vapor deposition
method. After being coated on the etching stopping layer, a
layer of photoresist is subjected to exposure and developing.
Then after etching the etching stopping layer and stripping off
the photoresist, a pattern of the etching stopping layer 6 is
formed. A material of the etching stopping layer may be
selected from oxide, nitride or oxynitride; and the etching
stopping layer may be a single-layer structure, adouble-layer
structure or amulti-layer structure. Specifically, the gate insu-
lating layer may be SiN_, SiO, or Si(ON),.

[0105] Step f as shown in FIG. 11, a pattern of source
electrode 7, drain electrode 8 and data line is formed on the
substrate after the Step e.

[0106] In an embodiment of the present disclosure, a
source-drain metallic layer having a thickness of about 2000
A toabout 6000 A is deposited on the substrate 1 after the Step
eusing a magnetron sputtering method, a thermal evaporation
method or other film-formation methods. Such source-drain
metallic layer may be metals such as Cu, Al, Ag, Mo, Cr, Nd,
Ni, Mn, Ti, Ta and W, and an alloy of these metals. The
source-drain metallic layer may be a single-layer structure or
a multi-layer structure; and the multi-layer structure may be
Cu\Mo, Ti\Cu\Ti, Mo\Al'Mo, and so on. A layer of photore-
sist is coated on the source-drain metallic layer. The layer of
photoresist is then subjected to exposure using a mask, so that
a photoresist-unremained area and a photoresist-remained
area are formed in the photoresist layer, wherein, the photo-
resist-remained area corresponds to an area where the pattern
of source electrode, drain electrode and data line locates, and
the photoresist-unremained area corresponds to an area out-
side the above pattern. After the exposure, the photoresist in
the photoresist-unremained area is totally removed, while a
thickness of the photoresist in the photoresist-remained area
remains unchanged. A source-drain metallic thin film in the
photoresist-unremained area is totally removed by an etching
process, after stripping off residual photoresist, the pattern of
data line, source electrode 7 and drain electrode 8 is formed.
[0107] Step g as shown in FIG. 12, a passivation layer 9 is
formed on the substrate after the Step f.

[0108] In an embodiment of the present disclosure, a pas-
sivation layer 9 having a thickness of 400 A to 5000 A is
deposited on the substrate 1 after the Step fusing amagnetron
sputtering method, a thermal evaporation method, a PECVD
method or other film-formation methods. A material of the
passivation layer may be selected from oxide, nitride or
oxynitride. In an embodiment of the present disclosure, the
passivation layer may be SiN,, SiO, or Si(ON),. In an
embodiment of the present disclosure, the passivation layer
may be a single-layer structure. In another embodiment of the
present disclosure, the passivation layer may be a double-
layer structure consisting of silicon nitride and silicon oxide.
[0109] Steph: as shownin FIG. 13, a color filter unit 10 and
a protection layer 11 are formed on the passivation layer 9.
[0110] In an embodiment of the present disclosure, a color
filter unit 10, including a red filter subunit, a green filter
subunit and a blue filter subunit, is formed on the passivation
layer 9. And a protection layer 11 is deposited on the color
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filter unit 10 using a magnetron sputtering method, a thermal
evaporation method a PECVD method or other film-forma-
tion methods. A material of the protection layer may be
selected from oxide, nitride or oxynitride. In an embodiment
of the present disclosure, the protection layer may be SiN,_,
Si0, or Si(ON),.. The protection layer may be a single-layer
structure, or a double-layer structure.

[0111] Step i: as shown in FIG. 14, an anode 12 of the light
emitting structure consisting of a transparent conduction
layer is formed on the protection layer 11.

[0112] Inanembodiment ofthe present disclosure, firstly, a
via hole of the passivation layer is formed in the passivation
layer 9 by a patterning process, a via hole of the protection
layer is formed in the protection layer 11, and the via hole of
the protection layer corresponds to the via hole of the passi-
vation layer one to one; then a transparent conduction layer
having a thickness of 300 A to 1500 A is deposited on the
protection layer 11 using a magnetron sputtering method, a
thermal evaporation method or other film-formation meth-
ods. The transparent conduction layer may be 1TO or 170,
After being coated on the transparent conduction layer, a
layer of photoresis is subjected to exposure using a mask, so
that a photoresist-unremained area and a photoresist-re-
mained area are formed in the photoresist layer, wherein, the
photoresist-remained area corresponds to an area where the
pattern of the anode 12 of the light emitting structure locates,
and the photoresist-unremained area corresponds to an area
outside the above pattern. The developing treatment is carried
out, and then the photoresist in the photoresist-unremained
area 1s totally removed, while a thickness of the photoresist in
the photoresist-remained area remains unchanged. The trans-
parent conduction layer in the photoresist-unremained area is
totally removed by an etching process, and after stripping
away residual photoresist, the anode 12 is formed. The anode
12 electrically connects to the drain electrode 8 through the
via hole of the passivation layer and the via hole of the
protection layer.

[0113] Stepj: asshown in FIG. 15, a pixel defining layer 13
1s formed on the substrate after the Step 1.

[0114] Inanembodiment of the present disclosure, a dye or
a pigment, which may absorb an ultraviolet-light or a visible-
light with a relative shorter wavelength, may be incorporated
into a photosensitive organic resin to form a mixture solution.
[0115] The dye and the pigment is required to have an
excellent property for absorbing the ultraviolet-light or the
visible-light with the relative shorter wavelength, and have a
relatively homogeneous dispersion effect in the photosensi-
tive organic resin. As shown in FIG. 5, the photosensitive
organic resin is formed by well mixing at a certain ration (for
example 1:1) one or more resin materials with one single
photosensitive group (having a lower refractive index) and
one or more resin materials with a plurality of photosensitive
group (having a higher refractive index), without a phenom-
enon of phase separation occurring.

[0116] A mixture solution is deposited on the substrate
after the Step 1using a spin-coating method, a scrape-coating
method, a transfer-print method or other film-formation
methods, to form a mixture solution thin film, having a thick-
ness of 1 pm to 5 pm. In an embodiment of the present
disclosure, the mixture solution thin film has a thickness of
1.5 pm to 2.5 pm. Then the mixture solution thin film is
subjected to exposure, and during the exposure, due to the
light-absorbing effect of the dye and the pigment, a light
intensity of the bottom part of the mixture solution thin film is
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weaker than a light intensity of the top part of the mixture
solution thin film, a regional distribution of the light intensity
generates in a straight direction of the mixture solution thin
film, in which the light intensity of the mixture solution thin
film gradually decreases from top to bottom. The resin mate-
rials with the plurality of the photosensitive groups have a
faster reaction rate, and consumed much faster in the top part
of the mixture solution thin film, which causes that the resin
materials with the plurality of the photosensitivity groups in
the bottom part of the mixture solution thin film concentra-
tion-migrating to the top part of the mixture solution thin film.

[0117] Therefore, in the mixture solution thin film after
exposure, a regional distribution is formed, in which the resin
materials with the plurality of the photosensitive groups
mainly locates at the top part of the mixture solution thin film
and the resin materials with one single photosensitive group
mainly locates at the bottom part of the mixture solution thin
film.

[0118] Then, a pattern of the pixel defining layer consisting
of the mixture solution thin film is formed by a patterning
process, then the pattern of the pixel defining layer is solidi-
fied to form the pixel defining layer. As the refractive index of
the resin materials with the plurality of the photosensitive
groups is higher than that of the resin materials with one
single photosensitive group, the refractive index of the pixel
defining layer having a regional distribution from top to bot-
tom is obtained, the pixel defining layer has a refractive index
between 1.4 and 2.0. In an embodiment of the present disclo-
sure, the pixel defining layer has the refractive index between
1.5and 1.8.

[0119] As shown in FIG. 16, as a light-ray passes through
the pixel defining layer, since a refraction angle becomes
bigger when the light-ray enters into a medium with a lower
refractive index from a medium with a higher refractive
index, and the refractive of the pixel defining layer gradually
decreases from top to bottom, the light-ray has a propagating
direction shown as the arrow in FIG. 16 in the pixel defining
layer.

[0120] In addition, in some display panels, the pixel defin-
ing layer is called as a stack layer, a process for forming the
stack layer is similar with the process of forming the pixel
defining layer, which is omitted for brevity herein.

[0121] Step k: as shown in FIG. 17, an organic light emit-
ting layer 14 is formed between adjacent pixel defining layers
13; an cathode 15 of the light emitting structure is formed on
the pixel defining layer 13 and the organic light emitting layer
14; and a substrate 1 is attached on the cathode 15, then the
OLED display panel shown as FIG. 17 is obtained.

[0122] In an embodiment of the present disclosure, an
organic light emitting layer 14, consisting of a hole injection
layer, a hole transport layer, an organic light emitting layer, a
electron transfer transport layer and an electron injection
layer, is formed between adjacent pixel defining layers 13,
and the cathode 15 of the light emitting structure is formed on
the pixel defining layer 13 and the organic light emitting layer
14. The cathode 15 may be made of Cu, Al, Ag, Mo, Cr, Nd,
Ni, Mn, Ti, Ta and W, and an alloy of these metals. After
attaching another substrate 1 on the cathode 15, the OLED
display shown as FIG. 17 is obtained. As shown in FIG. 17,
most of the light-rays passing through the pixel defining layer
may bypass the TFT, which reduces the light-rays irradiating
to the TFT, so as to decrease influences of the emergent ray of
the light emitting structure on TFT performance.
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[0123] In the present embodiment, adding a dye or a pig-
ment into an organic resin, in which the dye or the pigment
may absorb an ultraviolet-light or a visible-light with a rela-
tive shorter wavelength, may lead to a regional distribution of
the refractive indexes with each resin material in the pixel
defining layer. After a light-ray irradiated from the light emit-
ting structure enters into the pixel defining layer, the light-ray
undergoes a plurality of refraction processes of interfaces
between an optically denser medium and an optically thinner
medium, which makes the light-ray deviating from an origi-
nal path, so as to achieve effective control on transmission
path of the light-ray emitted from the light emitting structure,
and decrease influences of the light-ray on TFT performance.
The method for manufacturing the OLED display panel of the
present disclosure has advantages of having simple process
and high reliability.

[0124] The above are merely representative embodiments
of the present disclosure. It should be noted that, a person
skilled in the art may further make improvements and modi-
fications without departing from the principle of the present
disclosure, and these improvements and modifications shall
also be considered as the scope of the present disclosure.

What is claimed is:

1. An OLED display panel, comprising:

a light emitting structure,

a TFT backplane; and

an insulating layer located between the light emitting struc-
ture and the TFT backplane,

wherein, in a direction of an emergent ray of the light
emitting structure, a refractive index of the insulating
layer gradually decreases.

2. The OLED display panel according to claim 1, wherein
the light emitting structure is a bottom light emitting struc-
ture, the insulating layer is a pixel defining layer of the OLED
display panel, and in a direction from a cathode to an anode of
the light emitting structure, a refractive index of the pixel
defining layer gradually decreases.

3. The OLED display panel according to claim 2, wherein
the pixel defining layer consists of one or more resin materials
with one single photosensitive group and one or more resin
materials with a plurality of photosensitive groups, a refrac-
tive index of the resin materials with the plurality of photo-
sensitive groups is higher than that of the resin materials with
one single photosensitive group, wherein in the direction
from the cathode to the anode of the light emitting structure,
a concentration of the resin materials with the plurality of
photosensitive groups gradually decreases in the pixel defin-
ing layer.

4. The OLED display panel according to claim 3, wherein
the pixel defining layer has the refractive index between 1.4
and 2.0.

5. The OLED display panel according to claim 4, wherein
the pixel defining layer has the refractive index between 1.5
and 1.8.

6. The OLED display panel according to claim 2, wherein
the OLED display panel comprises:

a first substrate;

a TFT formed on the first substrate, wherein the TFT com-
prises a source electrode, a drain electrode and a gate
electrode;

a passivation layer formed on the TFT, wherein the passi-
vation layer comprises a via hole of the passivation
layer;

a color filter unit formed on the passivation layer;
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a protection layer formed on the color filter unit, wherein
the protection layer comprises a via hole of the protec-
tion layer corresponding to the via hole of the passiva-
tion layer;

an anode of the light emitting structure formed on the
protection layer, wherein the anode is connected to the
drain electrode of the TFT through the via hole of the
passivation layer and the via hole of the protection layer;

a pattern of the pixel defining layer formed on the anode,
and an organic light emitting layer of the light emitting
structure located between adjacent pixel defining layers;
and

acathode of the light emitting structure formed on the pixel
defining layer and the organic light emitting layer.

7. The OLED display panel according to claim 3, wherein

the OLED display panel comprises:

a first substrate;

aTFT formed on the first substrate, wherein the TF'T com-
prises a source electrode, a drain electrode and a gate
electrode;

a passivation layer formed on the TFT, wherein the passi-
vation layer comprises a via hole of the passivation
layer;

a color filter unit formed on the passivation layer:

a protection layer formed on the color filter unit, wherein
the protection layer comprises a via hole of the protec-
tion layer corresponding to the via hole of the passiva-
tion layer;

an anode of the light emitting structure formed on the
protection layer, wherein the anode is connected to the
drain electrode of the TFT through the via hole of the
passivation layer and the via hole of the protection layer;

a pattern of the pixel defining layer formed on the anode,
and an organic light emitting layer of the light emitting
structure located between adjacent pixel defining layers;
and

acathode of the light emitting structure formed on the pixel
defining layer and the organic light emitting layer.

8. The OLED display panel according to claim 4, wherein

the OLED display panel comprises:

a first substrate;

a'TFT formed on the first substrate, wherein the TFT com-
prises a source electrode, a drain electrode and a gate
electrode;

a passivation layer formed on the TFT, wherein the passi-
vation layer comprises a via hole of the passivation
layer;

a color filter unit formed on the passivation layer;

a protection layer formed on the color filter unit, wherein
the protection layer comprises a via hole of the protec-
tion layer corresponding to the via hole of the passiva-
tion layer;

an anode of the light emitting structure formed on the
protection layer, wherein the anode is connected to the
drain electrode of the TFT through the via hole of the
passivation layer and the via hole of the protection layer;

a pattern of the pixel defining layer formed on the anode,
and an organic light emitting layer of the light emitting
structure located between adjacent pixel defining layers;
and

acathode of the light emitting structure formed on the pixel
defining layer and the organic light emitting layer.

9. The OLED display panel according to claim 5, wherein

the OLED display panel comprises:
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a first substrate;

aTFT formed on the first substrate, wherein the TFT com-
prises a source electrode, a drain electrode and a gate
electrode;

a passivation layer formed on the TFT, wherein the passi-
vation layer comprises a via hole of the passivation
layer;

a color filter unit formed on the passivation layer;

a protection layer formed on the color filter unit, wherein
the protection layer comprises a via hole of the protec-
tion layer corresponding to the via hole of the passiva-
tion layer;

an anode of the light emitting structure formed on the
protection layer, wherein the anode is connected to the
drain electrode of the TFT through the via hole of the
passivation layer and the via hole of the protection layer;

a pattern of the pixel defining layer formed on the anode,
and an organic light emitting layer of the light emitting
structure located between adjacent pixel defining layers;
and

acathode of the light emitting structure formed on the pixel
defining layer and the organic light emitting layer.

10. A display device, comprising the OLED display panel

according to claim 1.

11. The Display device according to claim 10, wherein the
light emitting structure is a bottom light emitting structure,
the insulating layer is a pixel defining layer of the Display
device, and in a direction from a cathode to an anode of the
light emitting structure, a refractive index of the pixel defin-
ing layer gradually decreases.

12. The Display device according to claim 11, wherein the
pixel defining layer consists of one or more resin materials
with one single photosensitive group and one or more resin
materials with a plurality of photosensitive groups, a refrac-
tive index of the resin materials with the plurality of photo-
sensitive groups is higher than that of the resin materials with
one single photosensitive group, wherein in the direction
from the cathode to the anode of the light emitting structure,
a concentration of the resin materials with the plurality of
photosensitive groups gradually decreases in the pixel defin-
ing layer.

13. The Display device according to claim 12, wherein the
pixel defining layer has the refractive index between 1.4 and
2.0.

14. The Display device according to claim 13, wherein the
pixel defining layer has the refractive index between 1.5 and
1.8.

15. The Display device according to claim 11, wherein the
OLED display panel comprises:

a first substrate;

aTFT formed on the first substrate, wherein the TFT com-
prises a source electrode, a drain electrode and a gate
electrode;

a passivation layer formed on the TFT, wherein the passi-
vation layer comprises a via hole of the passivation
layer;

a color filter unit formed on the passivation layer;

a protection layer formed on the color filter unit, wherein
the protection layer comprises a via hole of the protec-
tion layer corresponding to the via hole of the passiva-
tion layer;

an anode of the light emitting structure formed on the
protection layer, wherein the anode is connected to the
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drain electrode of the TFT through the via hole of the
passivation layer and the via hole of the protection layer;

a pattern of the pixel defining layer formed on the anode,

and an organic light emitting layer of the light emitting
structure located between adjacent pixel defining layers;
and

acathode of the light emitting structure formed on the pixel

defining layer and the organic light emitting layer.

16. A method for manufacturing OLED display panel com-
prising a light emitting structure and a TFT backplane, the
method comprises: forming an insulating layer located
between the light emitting structure and the TFT backplane,
whereinina direction of an emergent ray of the light emitting
structure, a refractive index of the insulating layer gradually
decreases.

17. The method according to claim 16, wherein the light
emitting structure is a bottom light emitting structure, said
forming the insulating layer located between the light emit-
ting structure and the TFT backplane further comprises:

forming a pixel defining layer of the OLED display panel,

wherein in a direction from a cathode to an anode of the
light emitting structure, a refractive index of the pixel
defining layer gradually decreases.
18. The method according to claim 17, wherein said form-
ing the pixel defining layer of the OLED display panel further
comprises:
forming a mixture solution on a substrate provided with the
anode to form a mixture solution thin film, wherein the
mixture solution comprises one or more resin materials
with one single photosensitive group, one or more resin
materials with a plurality of photosensitive groups and a
light-absorbing material being capable of absorbing an
ultraviolet-light and a visible-light with a wavelength
shorter than a predetermined value, and wherein a
refractive index of the resin materials with the plurality
of photosensitive groups is higher than that of the resin
materials with one single photosensitive group;

subjecting the mixture solution thin film to exposure, and
forming a pattern of the pixel defining layer consisting of
the mixture solution thin film by a patterning process;
and

curing the pattern of the pixel defining layer to form the

pixel defining layer, wherein in the direction from the
cathode to the anode of the light emitting structure, a
concentration of the resin materials with the plurality of
photosensitive groups gradually decreases in the pixel
defining layer.

19. The method according to claim 17, comprising;

providing a first substrate;

forming a TFT on the first substrate, wherein the TFT

comprises a source electrode, a drain electrode and a
gate electrode;

forming a passivation layer on the TFT, wherein the passi-

vation layer comprises a via hole of the passivation
layer;

forming a color filter unit on the passivation layer;

forming a protection layer on the color filter unit, wherein

the protection layer comprises a via hole of the protec-
tion layer corresponding to the via hole of the passiva-
tion layer;

forming an anode of the light emitting structure on the

protection layer, wherein the anode is connected to the
drain electrode of the TFT through the via hole of the
passivation layer and the via hole of the protection layer;
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forming a pattern of the pixel defining layer on the anode,
and forming an organic light emitting layer of the light
emitting structure located between adjacent pixel defin-
ing layers; and

forming a cathode of the light emitting structure on the
pixel defining layer and the organic light emitting layer.

20. The method according to claim 18, comprising:

providing a first substrate;

forming a TFT on the first substrate, wherein the TFT
comprises a source electrode, a drain electrode and a
gate electrode;

forming a passivation layer on the TFT, wherein the passi-
vation layer comprises a via hole of the passivation
layer;

forming a color filter unit on the passivation layer;

forming a protection layer on the color filter unit, wherein
the protection layer comprises a via hole of the protec-
tion layer corresponding to the via hole of the passiva-
tion layer;

forming an anode of the light emitting structure on the
protection layer, wherein the anode is connected to the
drain electrode of the TFT through the via hole of the
passivation layer and the via hole of the protection layer;

forming a pattern of the pixel defining layer on the anode,
and forming an organic light emitting layer of the light
emitting structure located between adjacent pixel defin-
ing layers; and

forming a cathode of the light emitting structure on the
pixel defining layer and the organic light emitting layer.
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