US 20200127070A1

12) Patent Application Publication (o) Pub. No.: US 2020/0127070 Al

a9y United States

TANG

43) Pub. Date: Apr. 23, 2020

(54) OLED DISPLAY AND METHOD FOR
MANUFACTURING SAME

(71) Applicant: Wuhan China Star Optoelectronics
Technology Co., Ltd., Wuhan (CN)

(72) Inventor: Yuejun TANG, Wuhan (CN)

(1) Appl. No.:  16/311,680
(22) PCT Filed: Nov. 1, 2018
(86) PCT No.: PCT/CN2018/113256
§ 371 (e)(1),
(2) Date: Dec. 20, 2018
(30 Foreign Application Priority Data
Sep. 27, 2018  (CN) cvvvvvercercren 201811129499.0

Publication Classification
(51) Imt.ClL

HO1L 27/32 (2006.01)
HOIL 51/52 (2006.01)
HOIL 51/56 (2006.01)

(52) US.CL
CPC ... HOIL 27/3258 (2013.01); HOIL 27/3248
(2013.01); HOIL 27/3246 (2013.01); HOIL
51/5221 (2013.01); HOIL 51/56 (2013.01);
H0IL 51/5206 (2013.01); HOIL 51/5237
(2013.01)

(7) ABSTRACT

The present disclosure provides an OLED display. The
OLED display includes a substrate; a TFT device disposed
on the substrate, wherein a gate electrode, a source elec-
trode, and a drain electrode of the TFT device are isolated
from each other by an inorganic insulation layer; a planariza-
tion layer disposed on the TFT device and the inorganic
insulation layer; a pixel defining layer disposed on the
planarization layer, wherein the pixel defining layer defines
a plurality of pixels in the OLED display, and each pixel
includes a plurality of sub-pixels; an OLED device disposed
on the planarization layer and the pixel defining layer; and
an encapsulation layer disposed on the OLED device;
wherein one or more inorganic material included in the
inorganic insulation layer, the planarization layer, the pixel
defining layer, and the encapsulation layer and a cathode
electrode of the OLED device surround each sub-pixel, each
pixel, or more than one pixel of the OLED display.
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OLED DISPLAY AND METHOD FOR
MANUFACTURING SAME

FIELD OF INVENTION

[0001] The present disclosure relates to the field of display
technology, and more particularly to an organic light emit-
ting diode (OLED) display and a method for manufacturing
samie.

BACKGROUND

[0002] Organic light emitting diode (OLED) displays have
advantages, such as wide viewing angles, high contrast, and
short response times. Thus, manufacturers make their
endeavor to research and develop OLED displays.

[0003] It is known that OLED displays include an essen-
tial component - OLED device. OLED device is consisted of
an anode electrode, a cathode electrode, and an organic
light-emitting material sandwiched therebetween. In order to
avoid entrance of water/oxygen into OLED device that may
damage displays and shorten display lifetime, an encapsu-
lation process has to be performed for OLED device during
manufacturing procedure of OLED displays.

[0004] Encapsulation, according to prior art, is generally
classified to include cover encapsulation technique and thin
film encapsulation technique. However, existing encapsula-
tion technique still cannot achieve a satisfied effect that
completely avoids water/oxygen from entering OLED
device.

[0005] Therefore, there is a need to provide an OLED
display and a method for manufacturing same.

SUMMARY OF DISCLOSURE

[0006] The present disclosure provides an organic light
emitting diode (OLED) display and a method for manufac-
turing same to solve the problems existing in prior art, where
water/oxygen cannot be satisfactorily or completely pre-
vented from entering OLED device.

[0007] To solve the above-said problems, the present
disclosure provides an organic light emitting diode (OLED)
display, comprising:

[0008] a substrate;

[0009] a thin film transistor (TFT) device disposed on
the substrate, wherein a gate electrode, a source elec-
trode, and a drain electrode of the TFT device are
isolated from each other by an inorganic insulation
layer;

[0010] aplanarization layer disposed on the TFT device
and the inorganic insulation layer;

[0011] a pixel defining layer disposed on the planariza-
tion layer, wherein the pixel defining layer defines a
plurality of pixels in the OLED display, and each pixel
includes a plurality of sub-pixels;

[0012] an OLED device disposed on the planarization
layer and the pixel defining layer; and

[0013] an encapsulation layer disposed on the OLED
device;
[0014] wherein one or more inorganic material included

in the inorganic insulation layer, the planarization layer,
the pixel defining layer, and the encapsulation layer and
a cathode electrode of the OLED device surround each
sub-pixel, each pixel, or more than one pixel of the
OLED display.
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[0015] 1In accordance with one preferred embodiment of
the present disclosure, the inorganic material is selected
from silicon oxide, silicon nitride, silicon oxynitride, or
aluminum oxide.

[0016] In accordance with one preferred embodiment of
the present disclosure,

[0017] the pixel defining layer is made of the inorganic
material, and the pixel defining layer includes a first
plug that is connected to the inorganic insulation layer
via a through-hole in the planarization layer;

[0018] the OLED display further includes a first con-
nection structure, the first connection structure is con-
nected to the inorganic insulation layer via the through-
hole in the planarization layer, and the first connection
structure and an anode electrode of the OLED device
are made of a same material;

[0019] the pixel defining layer is made of an organic
material, the OLED device further includes the first
connection structure, the first connection structure is
connected to the inorganic insulation layer via the
through-hole in the planarization layer, and the first
connection structure and the anode electrode of the
OLED device are made of a same material; the cathode
electrode of the OLED device includes a second con-
nection structure, and the second connection structure
is connected to an upper surface of the first connection
structure via a through-hole in the pixel defining layer;

[0020] the pixel defining layer is made of an organic
material; the planarization layer is consisted of an
organic sublayer and an inorganic sublayer, and the
inorganic sublayer of the planarization layer is disposed
on the organic sublayer of the planarization layer; the
cathode electrode of the OLED device includes a third
connection structure, and the third connection structure
is connected to the inorganic sublayer of the planariza-
tion layer via the through-hole in the pixel defining
layer; or

[0021] the pixel defining layer is consisted of an organic
sublayer and an inorganic sublayer, and the organic
sublayer of the pixel defining layer is disposed on the
inorganic sublayer of the pixel defining layer; the
inorganic sublayer of the pixel defining layer does not
include or includes a second plug, and the second plug
is connected to the inorganic insulation layer via the
through-hole in the planarization layer; the anode elec-
trode of the OLED device is disposed on the planariza-
tion layer; the cathode electrode of the OLED device
includes a fourth connection structure, and the fourth
connection structure is connected to the inorganic sub-
layer of the pixel defining layer via the through-hole in
the pixel defining layer.

[0022] In accordance with one preferred embodiment of
the present disclosure, the organic material is selected from
acrylic organic compound, polyamide, or polyimide.
[0023] In accordance with one preferred embodiment of
the present disclosure,

[0024]

[0025] a buffer layer disposed on the substrate;

the inorganic insulation layer comprises:

[0026] a gate insulation layer disposed on the buffer
layer; and

[0027] an interlayer insulation layer disposed on the
gate insulation layer; and
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[0028] the encapsulation layer has a stack structure that
includes a plurality of inorganic sublayers and a plu-
rality of organic sublayers.

[0029] In addition, the present disclosure provides a
method for manufacturing an organic light emitting diode
(OLED) display, comprising steps of:

[0030] providing a substrate;

[0031] forming a thin film transistor (TFT) device on
the substrate, wherein a gate electrode, a source elec-
trode, and a drain electrode of the TFT device are
isolated from each other by an inorganic insulation
layer;

[0032] forming a planarization layer on the TFT device
and the inorganic insulation layer;

[0033] forming a pixel defining layer on the planariza-
tion layer, wherein the pixel defining layer defines a
plurality of pixels in the OLED display, and each pixel
includes a plurality of sub-pixels;

[0034] forming an OLED device on the planarization
layer and the pixel defining layer; and

[0035] forming an encapsulation layer on the OLED
device;
[0036] wherein one or more inorganic material included

in the inorganic insulation layer, the planarization layer,
the pixel defining layer, and the encapsulation layer and
a cathode electrode of the OLED device surround each
sub-pixel, each pixel, or more than one pixel of the
OLED display.
[0037] In accordance with one preferred embodiment of
the present disclosure, the inorganic material is selected
from silicon oxide, silicon nitride, silicon oxynitride, or
aluminum oxide.
[0038] In accordance with one preferred embodiment of
the present disclosure, the method further comprises steps
of:

[0039] forming the pixel defining layer from the inor-
ganic material, wherein the pixel defining layer
includes a first plug that is connected to the inorganic
insulation layer via a through-hole in the planarization
layer;

[0040] forming a first connection structure, wherein the
first connection structure is connected to the inorganic
insulation layer via the through-hole in the planariza-
tion layer, and the first connection structure and an
anode electrode of the OLED device are made of a
same material and are formed simultaneously;

[0041] forming the pixel defining layer from an organic
material; forming the first connection structure,
wherein the first connection structure is connected to
the inorganic insulation layer via the through-hole in
the planarization layer, and the first connection struc-
ture and the anode electrode of the OLED device are
made of a same material and are formed simultane-
ously; and

[0042] forming the cathode electrode of the OLED
device, such that the cathode electrode of the OLED
device includes a second connection structure, wherein
the second connection structure is connected to an
upper surface of the first connection structure via a
through-hole in the pixel defining layer;

[0043] forming the pixel defining layer from an organic
material; forming the planarization layer includes
forming an organic sublayer and an inorganic sublayer,
wherein the inorganic sublayer of the planarization
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layer is formed on the organic sublayer of the planariza-
tion layer; forming the cathode electrode of the OLED
device, such that the cathode electrode of the OLED
device includes a third connection structure, wherein
the third connection structure is connected to the inor-
ganic sublayer of the planarization layer via the
through-hole in the pixel defining layer; or

[0044] forming the pixel defining layer includes form-
ing an organic sublayer and an inorganic sublayer,
wherein the organic sublayer of the pixel defining layer
is formed on the inorganic sublayer of the pixel defin-
ing layer; the inorganic sublayer of the pixel defining
layer does not include or includes a second plug, and
the second plug is connected to the inorganic insulation
layer via the through-hole in the planarization layer;
forming the anode electrode of the OLED device, such
that the anode electrode of the OLED device is formed
on the planarization layer; and forming the cathode
electrode of the OLED device, such that the cathode
electrode of the OLED device includes a fourth con-
nection structure, wherein the fourth connection struc-
ture is connected to the inorganic sublayer of the pixel
defining layer via the through-hole in the pixel defining
layer.

[0045] In accordance with one preferred embodiment of
the present disclosure, the organic material is selected from
acrylic organic compound, polyamide, or polyimide.
[0046] In accordance with one preferred embodiment of
the present disclosure,

[0047] the inorganic insulation layer comprises:
[0048] a buffer layer formed on the substrate;
[0049] a gate insulation layer formed on the buffer

layer; and
[0050] an interlayer insulation layer formed on the
gate insulation layer; and

[0051] forming the encapsulation layer includes form-
ing a stack structure that includes a plurality of inor-
ganic sublayers and a plurality of organic sublayers.

[0052] Compared to the prior art, the present disclosure
provides an OLED display and a method for manufacturing
same. According to the present disclosure, one or more
inorganic material included in the inorganic insulation layer,
the planarization layer, the pixel defining layer, and the
encapsulation layer, the plug, and the connection structure
surround each sub-pixel, each pixel, or more than one pixel
of the OLED display, therefore water/oxygen is effectively
prevented from entering OLED device.

BRIEF DESCRIPTION OF DRAWINGS

[0053] FIGS. 1A, 1B, and 1C are schematic diagrams
showing top-views of an OLED display manufactured
according to the present disclosure.

[0054] FIG. 2 is a schematic diagram showing a cross-
sectional view of an OLED display manufactured according
to EMBODIMENT ONE of the present disclosure.

[0055] FIG. 3 is a schematic diagram showing a cross-
sectional view of an OLED display manufactured according
to EMBODIMENT TWO of the present disclosure.

[0056] FIG. 4 is a schematic diagram showing a cross-
sectional view of an OLED display manufactured according
to EMBODIMENT THREE of the present disclosure.
[0057] FIG. 5 is a schematic diagram showing a cross-
sectional view of an OLED display manufactured according
to EMBODIMENT FOUR of the present disclosure.
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[0058] FIGS. 6A and 6B are schematic diagrams showing
cross-sectional views of an OLED display manufactured
according to EMBODIMENT FIVE of the present disclo-
sure.

DETAILED DESCRIPTION

[0059] The following embodiments refer to the accompa-
nying drawings for exemplifying specific implementable
embodiments of the present disclosure. Moreover, direc-
tional terms described by the present disclosure, such as
upper, lower, front, back, left, right, inner, outer. side, etc.,
are only directions by referring to the accompanying draw-
ings, and thus the used directional terms are used to describe
and understand the present disclosure, but the present dis-
closure is not limited thereto. In the drawings, the same
reference symbol represents the same or similar compo-
nents.

[0060] Please refer to drawings. FIGS. 1A, 1B, and 1C are
schematic diagrams showing top-views of an OLED display
manufactured according to the present disclosure. FIGS. 2,
3, 4, 5, and 6A-6B are schematic diagrams respectively
showing a cross-sectional view of an OLED display manu-
factured according to EMBODIMENT ONE to EMBODI-
MENT FIVE of the present disclosure.

[0061] As shown in FIGS. 2, 3, 4, 5, and 6A-6B, to
manufacture an OLED display according to the present
disclosure is to form an array layer and a light-emitting layer
62 on a substrate 10 first, and then to perform an encapsu-
lation process for the light-emitting layer 62. The films
sequentially formed from bottom to top in FIGS. 2, 3, 4, 5,
and 6A-6B include a substrate 10, a buffer layer 81, a
semiconductor active layer 23, a gate insulation layer 82, a
gate electrode 21, an interlayer insulation layer 83, a source
electrode 24 and a drain electrode 22, a planarization layer
40, an anode electrode 61, a pixel defining layer 50, a
light-emitting layer 62, a cathode electrode 63, and an
encapsulation layer 70 (including an inorganic sublayer 71,
an organic sublayer 72, and an inorganic sublayer 73). Low
temperature polysilicon (LTPS) top-gate type

[0062] TFT structure is shown in the drawings as an
example. However, the semiconductor active layer and the
TFT device are not limited to those shown in the drawings.

[0063] The present disclosure provides an organic light
emitting diode (OLED) display. The OLED display
includes:

[0064] a substrate 10,

[0065] a thin film transistor (TFT) device 20 disposed
on the substrate 10, wherein a gate electrode 21, a
source electrode 24, and a drain electrode 22 of the TFT
device 20 are isolated from each other by an inorganic
insulation layer 80 (including a buffer layer 81, a gate
insulation layer 82, and an interlayer insulation layer
83);

[0066] a planarization layer 40 disposed on the TFT
device 20 and the inorganic insulation layer 8§0;

[0067] a pixel defining layer 50 disposed on the pla-
narization layer 40, wherein the pixel defining layer 50
defines a plurality of pixels 300 in the OLED display,
and each pixel 300 includes a plurality of sub-pixels
(such as sub-pixel R, sub-pixel G, and sub-pixel B
shown in FIGS. 1A, 1B, and 1C);
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[0068] an OLED device (including an anode electrode
61, a light-emitting layer 62, and a cathode electrode
63) disposed on the planarization layer 40 and the pixel
defining layer 50; and

[0069] an encapsulation layer 70 (including an inor-
ganic sublayer 71, an organic sublayer 72, and an
inorganic sublayer 73) disposed on the OLED device.

[0070] In addition, the present disclosure provides a
method for manufacturing an organic light emitting diode
(OLED) display. The method includes steps of:

[0071] providing a substrate 10;

[0072] forming a thin film transistor (TFT) device 20 on
the substrate 10, wherein a gate electrode 21, a source
electrode 24, and a drain electrode 22 of the TFT device
20 are isolated from each other by an inorganic insu-
lation layer 80 (including a buffer layer 81, a gate
insulation layer 82, and an interlayer insulation layer
83);

[0073] forming a planarization layer 40 on the TFT
device 20 and the inorganic insulation layer 8§0;

[0074] forming a pixel defining layer 50 on the pla-
narization layer 40, wherein the pixel defining layer 50
defines a plurality of pixels 300 in the OLED display,
and each pixel 300 includes a plurality of sub-pixels
(such as sub-pixel R, sub-pixel G, and sub-pixel B
shown in FIGS. 1A, 1B, and 1C);

[0075] forming an OLED device (including an anode
electrode 61, a light-emitting layer 62, and a cathode
electrode 63) on the planarization layer 40 and the pixel
defining layer 50; and

[0076] forming an encapsulation layer 70 (including an
inorganic sublayer 71, an organic sublayer 72, and an
inorganic sublayer 73) on the OLED device.

[0077] According to the present disclosure, one or more
inorganic material included in the inorganic insulation layer
80 (including the buffer layer 81, the gate insulation layer
82, and the interlayer insulation layer 83), the planarization
layer 40, the pixel defining layer 50, and the encapsulation
layer 70 and a cathode electrode 63 of the OLED device
surround each sub-pixel (see FIG. 1A), each pixel (see FIG.
1B), or more than one pixel (see FIG. 1C) of the OLED
display, therefore water/oxygen is prevented from entering
OLED device.

[0078] The inorganic material is selected from silicon
oxide (Si0,), silicon nitride (SiNy), silicon oxynitride, or
aluminum oxide (Al,O;). However, the inorganic material is
not limited to these materials.

[0079] The encapsulation layer 70 is not limited to have
the stack structure consisted of two inorganic sublayers 71
and 73 and one organic sublayer 72, as shown in the
drawings, but could have a stack structure that includes a
plurality of inorganic sublayers and a plurality of organic
sublayers.

[0080] Five embodiments are disclosed in the present
disclosure, which will be explained in detail in the following
description.

Embodiment One

[0081] Please refer to FIG. 2. In this embodiment, the
pixel defining layer 50 is made of an inorganic material. The
inorganic material is selected from silicon oxide (8i0,),
silicon nitride (SiN,), silicon oxynitride, or aluminum oxide
(ALO,). However, the inorganic material is not limited to
these materials. Moreover, the pixel defining layer 50
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includes a first plug 51 that is connected to the interlayer
insulation layer 83 via a through-hole in the planarization
layer 40.

[0082] Therefore, the inorganic insulation layer 80, the
first plug 51, the pixel defining layer 50, and the inorganic
sublayers 71 and 73 of the encapsulation layer 70 in the TFT
array are all made of inorganic material. The inorganic
material and the cathode electrode 63 of the OLED device
surround the OLED device, so as to prevent water/oxygen
from entering OLED device.

[0083] The encapsulation structure in EMBODIMENT
ONE is formed by performing at least steps of:

[0084] forming the pixel defining layer 50 from the
inorganic material, wherein the pixel defining layer 50
includes a first plug 51 that is connected to the inor-
ganic insulation layer 80 via a through-hole in the
planarization layer 40.

Embodiment Two

[0085] Please refer to FIG. 3. In this embodiment, the
OLED display further includes a first connection structure
611. The first connection structure 611 is connected to the
interlayer insulation layer 83 via the through-hole in the
planarization layer 40. The first connection structure 611 and
an anode electrode 61 of the OLED device are made of a
same material and are formed simultaneously. The first
connection structure 611 is electrically insulated from the
anode electrode 61.

[0086] Therefore, the inorganic insulation layer 80, the
pixel defining layer 50, and the inorganic sublayers 71 and
73 of the encapsulation layer 70 in the TFT array are all
made of inorganic material. The inorganic material, the first
connection structure 611, and the cathode electrode 63 of the
OLED device surround the OLED device, so as to prevent
water/oxygen from entering OLED device.

[0087] The encapsulation structure in EMBODIMENT
TWO is formed by performing at least steps of:

[0088] forming the first connection structure 611,
wherein the first connection structure 611 is connected
to the interlayer insulation layer 83 via the through-hole
in the planarization layer 40, the first connection struc-
ture 611 and an anode electrode 61 of the OLED device
are made of a same material and are formed simulta-
neously, and the first connection structure 611 is elec-
trically insulated from the anode electrode 61.

Embodiment Three

[0089] Please refer to FIG. 4. In this embodiment, the
pixel defining layer 50 is made of an organic material. The
OLED device further includes the first connection structure
611. The first connection structure 611 is connected to the
interlayer insulation layer 83 via the through-hole in the
planarization layer 40. The first connection structure 611 and
the anode electrode 61 of the OLED device are made of a
same material and could be form simultaneously. The first
connection structure 611 is electrically insulated from the
anode electrode 61. The cathode electrode 63 of the OLED
device includes a second connection structure 631. The
second connection structure 631 is connected to an upper
surface of the first connection structure 611 via a through-
hole in the pixel defining layer 50. The second connection
structure 631 is electrically insulated from the anode elec-
trode 61.
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[0090] Therefore, the inorganic insulation layer 80, and
the inorganic sublayers 71 and 73 of the encapsulation layer
70 in the TFT array are all made of inorganic material. The
inorganic material, the first connection structure 611, the
second connection structure 631, and the cathode electrode
63 of the OLED device surround the OLED device, so as to
prevent water/oxygen from entering OLED device.

[0091] The encapsulation structure in EMBODIMENT
THREE is formed by performing at least steps of:

[0092] forming the pixel defining layer 50 from an
organic material;

[0093] forming the first connection structure 611,
wherein the first connection structure 611 is connected
to the interlayer insulation layer 83 via the through-hole
in the planarization layer 40, the first connection struc-
ture 611 and the anode electrode 61 of the OLED
device are made of a same material and are formed
simultaneously, and the first connection structure 611 is
electrically insulated from the anode electrode 61; and

[0094] forming the cathode electrode 63 of the OLED
device, such that the cathode electrode 63 of the OLED
device includes a second connection structure 631,
wherein the second connection structure 631 is con-
nected to an upper surface of the first connection
structure 611 via a through-hole in the pixel defining
layer 50, and the second connection structure 631 is
electrically insulated from the anode electrode 61.

Embodiment Four

[0095] Please refer to FIG. 5. In this embodiment, the
pixel defining layer 50 is made of an organic material. The
planarization layer 40 is consisted of an organic sublayer 42
and an inorganic sublayer 41. The inorganic sublayer 41 of
the planarization layer 40 is disposed on the organic sublayer
42 of the planarization layer 40. The cathode electrode 63 of
the OLED device includes a third connection structure 632.
The third connection structure 632 is connected to the
inorganic sublayer 41 of the planarization layer 40 via the
through-hole in the pixel defining layer 50. The third con-
nection structure 632 is electrically insulated from the anode
electrode 61.

[0096] Therefore, the inorganic insulation layer 80, the
inorganic sublayer 41 of the planarization layer 40, and the
inorganic sublayers 71 and 73 of the encapsulation layer 70
in the TFT array are all made of inorganic material. The
inorganic material, the third connection structure 632, and
the cathode electrode 63 of the OLED device surround the
OLED device, so as to prevent water/oxygen from entering
OLED device.

[0097] The encapsulation structure in EMBODIMENT
FOUR is formed by performing at least steps of:

[0098] forming the pixel defining layer 50 from an
organic material;

[0099] forming the planarization layer 40 includes
forming an organic sublayer 42 and an inorganic sub-
layer 41, wherein the inorganic sublayer 41 of the
planarization layer 40 is formed on the organic sublayer
42 of the planarization layer 40,

[0100] forming the cathode electrode 63 of the OLED
device, such that the cathode electrode 63 of the OLED
device includes a third connection structure 632,
wherein the third connection structure 632 is connected
to the inorganic sublayer 41 of the planarization layer
40 via the through-hole in the pixel defining layer 50,
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and the third connection structure 632 is electrically
insulated from the anode electrode 61.

Embodiment Five

[0101] Please refer to FIGS. 6A and 6B. In this embodi-
ment, the pixel defining layer 50 is consisted of an organic
sublayer 51 and an inorganic sublayer 52. The organic
sublayer 51 of the pixel defining layer 50 is disposed on the
inorganic sublayer 52 of the pixel defining layer 50. The
inorganic sublayer 52 of the pixel defining layer 50 does not
include (as shown in FIG. 6A) or includes (as shown in FIG.
6B) a second plug 521. The second plug 521 is connected to
the interlayer insulation layer 83 via the through-hole in the
planarization layer 40. The anode electrode 61 of the OLED
device is disposed on the planarization layer 40. The cathode
electrode 63 of the OLED device includes a fourth connec-
tion structure 634. The fourth connection structure 634 is
connected to the inorganic sublayer 52 of the pixel defining
layer 50 via the through-hole in the pixel defining layer 50.
The fourth connection structure 634 is electrically insulated
from the anode electrode 61.

[0102] Therefore, the inorganic insulation layer 80, the
second plug 521, the inorganic sublayer 52 of the pixel
defining layer 50, and the inorganic sublayers 71 and 73 of
the encapsulation layer 70 in the TFT array are all made of
inorganic material. The inorganic material, the fourth con-
nection structure 634, and the cathode electrode 63 of the
OLED device surround the OLED device, so as to prevent
water/oxygen from entering OLED device.

[0103] The encapsulation structure in EMBODIMENT
FIVE is formed by performing at least steps of:

[0104] forming the pixel defining layer 50 includes
forming an organic sublayer 51 and an inorganic sub-
layer 52, wherein the organic sublayer 51 of the pixel
defining layer 50 is formed on the inorganic sublayer 52
of the pixel defining layer 50;

[0105] the inorganic sublayer 52 of the pixel defining
layer 50 does not include or includes a second plug 521,
and the second plug 521 is connected to the interlayer
insulation layer 83 via the through-hole in the pla-
narization layer 40;

[0106] forming the anode electrode 61 of the OLED
device, such that the anode electrode 61 of the OLED
device is formed on the planarization layer 40; and

[0107] forming the cathode electrode 63 of the OLED
device, such that the cathode electrode 63 of the OLED
device includes a fourth connection structure 634,
wherein the fourth connection structure 634 is con-
nected to the inorganic sublayer 52 of the pixel defining
layer 50 via the through-hole in the pixel defining layer
50.

[0108] Compared to the prior art, the present disclosure
provides an OLED display and a method for manufacturing
same. According to the present disclosure, one or more
inorganic material included in the inorganic insulation layer,
the planarization layer, the pixel defining layer, and the
encapsulation layer, the plug, and the connection structure
surround each sub-pixel, each pixel, or more than one pixel
of the OLED display, therefore water/oxygen is effectively
prevented from entering OLED device.

[0109] While the present disclosure has been described
with the aforementioned preferred embodiments, it is pref-
erable that the above embodiments should not be construed
as limiting of the present disclosure. Anyone having ordi-
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nary skill in the art can make a variety of modifications and
variations without departing from the spirit and scope of the
present disclosure as defined by the following claims.

What is claimed is:

1. An organic light emitting diode (OLED) display, com-
prising:

a substrate;

a thin film transistor (TFT) device disposed on the sub-

strate, wherein a gate electrode, a source electrode, and
a drain electrode of the TFT device are isolated from
each other by an inorganic insulation layer;

a planarization layer disposed on the TFT device and the
inorganic insulation layer;

a pixel defining layer disposed on the planarization layer,
wherein the pixel defining layer defines a plurality of
pixels in the OLED display, and each pixel includes a
plurality of sub-pixels;

an OLED device disposed on the planarization layer and
the pixel defining layer; and

an encapsulation layer disposed on the OLED device;

wherein one or more inorganic material included in the
inorganic insulation layer, the planarization layer, the
pixel defining layer, and the encapsulation layer and a
cathode electrode of the OLED device surround each
sub-pixel, each pixel, or more than one pixel of the
OLED display; and

wherein the organic material is selected from acrylic
organic compound, polyamide, or polyimide.

2. The OLED display according to claim 1, wherein the
inorganic material is selected from silicon oxide, silicon
nitride, silicon oxynitride, or aluminum oxide.

3. The OLED display according to claim 1,

wherein the pixel defining layer is made of the inorganic
material, and the pixel defining layer includes a first
plug that is connected to the inorganic insulation layer
via a through-hole in the planarization layer;

wherein the OLED display further includes a first con-
nection structure, the first connection structure is con-
nected to the inorganic insulation layer via the through-
hole in the planarization layer, and the first connection
structure and an anode electrode of the OLED device
are made of a same material;

wherein the pixel defining layer is made of an organic
material, the OLED device further includes the first
connection structure, the first connection structure is
connected to the inorganic insulation layer via the
through-hole in the planarization layer, and the first
connection structure and the anode electrode of the
OLED device are made of a same matetial; the cathode
electrode of the OLED device includes a second con-
nection structure, and the second connection structure
is connected to an upper surface of the first connection
structure via a through-hole in the pixel defining layer;

wherein the pixel defining layer is made of an organic
material; the planarization layer is consisted of an
organic sublayer and an inorganic sublayer, and the
inorganic sublayer of the planarization layer is disposed
on the organic sublayer of the planarization layer; the
cathode electrode of the OLED device includes a third
connection structure, and the third connection structure
is connected to the inorganic sublayer of the planariza-
tion layer via the through-hole in the pixel defining
layer; or
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wherein the pixel defining layer is consisted of an organic
sublayer and an inorganic sublayer, and the organic
sublayer of the pixel defining layer is disposed on the
inorganic sublayer of the pixel defining layer; the
inorganic sublayer of the pixel defining layer does not
include or includes a second plug, and the second plug
is connected to the inorganic insulation layer via the
through-hole in the planarization layer; the anode elec-
trode of the OLED device is disposed on the planariza-
tion layer; the cathode electrode of the OLED device
includes a fourth connection structure, and the fourth
connection structure is connected to the inorganic sub-
layer of the pixel defining layer via the through-hole in
the pixel defining layer.

4. The OLED display according to claim 1,

wherein the inorganic insulation layer comprises:

a buffer layer disposed on the substrate;

a gate insulation layer disposed on the buffer layer; and

an interlayer insulation layer disposed on the gate
insulation layer; and

wherein the encapsulation layer has a stack structure that
includes a plurality of inorganic sublayers and a plu-
rality of organic sublayers.

5. An organic light emitting diode (OLED) display, com-

prising:

a substrate;

a thin film transistor (TFT) device disposed on the sub-
strate, wherein a gate electrode, a source electrode, and
a drain electrode of the TFT device are isolated from
each other by an inorganic insulation layer;

a planarization layer disposed on the TFT device and the
inorganic insulation layer;

a pixel defining layer disposed on the planarization layer,
wherein the pixel defining layer defines a plurality of
pixels in the OLED display, and each pixel includes a
plurality of sub-pixels;

an OLED device disposed on the planarization layer and
the pixel defining layer; and

an encapsulation layer disposed on the OLED device;

wherein one or more inorganic material included in the
inorganic insulation layer, the planarization layer, the
pixel defining layer, and the encapsulation layer and a
cathode electrode of the OLED device surround each
sub-pixel, each pixel, or more than one pixel of the
OLED display.

6. The OLED display according to claim 5, wherein the
inorganic material is selected from silicon oxide, silicon
nitride, silicon oxynitride, or aluminum oxide.

7. The OLED display according to claim 5,

wherein the pixel defining layer is made of the inorganic
material, and the pixel defining layer includes a first
plug that is connected to the inorganic insulation layer
via a through-hole in the planarization layer;

wherein the OLED display further includes a first con-
nection structure, the first connection structure is con-
nected to the inorganic insulation layer via the through-
hole in the planarization layer, and the first connection
structure and an anode electrode of the OLED device
are made of a same material;

wherein the pixel defining layer is made of an organic
material; the OLED device further includes the first
connection structure, the first connection structure is
connected to the inorganic insulation layer via the
through-hole in the planarization layer, and the first
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connection structure and the anode electrode of the
OLED device are made of a same matetial; the cathode
electrode of the OLED device includes a second con-
nection structure, and the second connection structure
is connected to an upper surface of the first connection
structure via a through-hole in the pixel defining layer;

wherein the pixel defining layer is made of an organic
material; the planarization layer is consisted of an
organic sublayer and an inorganic sublayer, and the
inorganic sublayer of the planarization layer is disposed
on the organic sublayer of the planarization layer; the
cathode electrode of the OLED device includes a third
connection structure, and the third connection structure
is connected to the inorganic sublayer of the planariza-
tion layer via the through-hole in the pixel defining
layer; or

wherein the pixel defining layer is consisted of an organic

sublayer and an inorganic sublayer, and the organic
sublayer of the pixel defining layer is disposed on the
inorganic sublayer of the pixel defining layer; the
inorganic sublayer of the pixel defining layer does not
include or includes a second plug, and the second plug
is connected to the inorganic insulation layer via the
through-hole in the planarization layer; the anode elec-
trode of the OLED device is disposed on the planariza-
tion layer; the cathode electrode of the OLED device
includes a fourth connection structure, and the fourth
connection structure is connected to the inorganic sub-
layer of the pixel defining layer via the through-hole in
the pixel defining layer.

8. The OLED display according to claim 7, wherein the
organic material is selected from acrylic organic compound,
polyamide, or polyimide.

9. The OLED display according to claim 5,

wherein the inorganic insulation layer comprises:

a buffer layer disposed on the substrate;

a gate insulation layer disposed on the buffer layer; and

an interlayer insulation layer disposed on the gate
insulation layer; and

wherein the encapsulation layer has a stack structure that

includes a plurality of inorganic sublayers and a plu-
rality of organic sublayers.

10. A method for manufacturing an organic light emitting
diode (OLED) display, comprising steps of:

providing a substrate;

forming a thin film transistor (TFT) device on the sub-

strate, wherein a gate electrode, a source electrode, and
a drain electrode of the TFT device are isolated from
each other by an inorganic insulation layer;

forming a planarization layer on the TFT device and the

inorganic insulation layer;

forming a pixel defining layer on the planarization layer,

wherein the pixel defining layer defines a plurality of
pixels in the OLED display, and each pixel includes a
plurality of sub-pixels;

forming an OLED device on the planarization layer and

the pixel defining layer; and

forming an encapsulation layer on the OLED device;

wherein one or more inorganic material included in the

inorganic insulation layer, the planarization layer, the
pixel defining layer, and the encapsulation layer and a
cathode electrode of the OLED device surround each
sub-pixel, each pixel, or more than one pixel of the
OLED display.
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11. The method for manufacturing the OLED display
according to claim 10, wherein the inorganic material is
selected from silicon oxide, silicon nitride, silicon oxyni-
tride, or aluminum oxide.

12. The method for manufacturing the OLED display
according to claim 10, wherein the method further com-
prises steps of:

forming the pixel defining layer from the inorganic mate-

rial, wherein the pixel defining layer includes a first
plug that is connected to the inorganic insulation layer
via a through-hole in the planarization layer;

forming a first connection structure, wherein the first

connection structure is connected to the inorganic insu-
lation layer via the through-hole in the planarization
layer, and the first connection structure and an anode
electrode of the OLED device are made of a same
material and are formed simultaneously;

forming the pixel defining layer from an organic material;

forming the first connection structure, wherein the first
connection structure is connected to the inorganic insu-
lation layer via the through-hole in the planarization
layer, and the first connection structure and the anode
electrode of the OLED device are made of a same
material and are formed simultaneously; and

forming the cathode electrode of the OLED device, such

that the cathode electrode of the OLED device includes
a second connection structure, wherein the second
connection structure is connected to an upper surface of
the first connection structure via a through-hole in the
pixel defining layer;

forming the pixel defining layer from an organic material;

forming the planarization layer includes forming an
organic sublayer and an inorganic sublayer, wherein the
inorganic sublayer of the planarization layer is formed
on the organic sublayer of the planarization layer;
forming the cathode electrode of the OLED device,
such that the cathode electrode of the OLED device
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includes a third connection structure, wherein the third
connection structure is connected to the inorganic sub-
layer of the planarization layer via the through-hole in
the pixel defining layer; or

forming the pixel defining layer includes forming an

organic sublayer and an inorganic sublayer, wherein the
organic sublayer of the pixel defining layer is formed
on the inorganic sublayer of the pixel defining layer; the
inorganic sublayer of the pixel defining layer does not
include or includes a second plug, and the second plug
is connected to the inorganic insulation layer via the
through-hole in the planarization layer; forming the
anode electrode of the OLED device, such that the
anode electrode of the OLED device is formed on the
planarization layer;

and forming the cathode electrode of the OLED device,

such that the cathode electrode of the OLED device
includes a fourth connection structure, wherein the
fourth connection structure is connected to the inor-
ganic sublayer of the pixel defining layer via the
through-hole in the pixel defining layer.

13. The method for manufacturing the OLED display
according to claim 12, wherein the organic material is
selected from acrylic organic compound, polyamide, or
polyimide.

14. The method for manufacturing the OLED display
according to claim 10,

wherein the inorganic insulation layer comprises:

a buffer layer formed on the substrate;

a gate insulation layer formed on the buffer layer; and

an interlayer insulation layer formed on the gate insu-
lation layer; and

forming the encapsulation layer includes forming a stack

structure that includes a plurality of inorganic sublayers
and a plurality of organic sublayers.
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