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(57) ABSTRACT

The present disclosure relates to a display panel and a
method of fabricating the same. An organic light emitting
diode (OLED) display panel, comprising: a plurality of
touch electrodes configured to sense a touch; touch electrode
leads electrically connected to the plurality of touch elec-
trodes; and OLED devices each comprising a cathode and a
functional layer having a via-hole; wherein, the plurality of
touch electrodes function as cathodes of the OLED devices,
and are electrically connected to the touch electrode leads
through the via-holes.
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OLED DISPLAY PANEL AND FABRICATION
METHOD OF THE SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a national stage application of
International Application No. PCT/CN2019/079561, filed
on Mar. 25, 2019, which claims priority to Chinese Patent
Application No. 201810319314.6, filed on Apr. 10, 2018.
Both of the aforementioned applications are hereby incor-
porated by reference in their entireties.

FIELD OF THE INVENTION

[0002] The present disclosure relates to the field of display
technology.

BACKGROUND
[0003] Organic Light Emitting Diode (OLED) displays

have developed rapidly in recent years due to their high
color gamut, high contrast, ultra-thin thickness, and flex-
ibility.

[0004] The existing OLEDs mostly adopt the on-cell touch
control technique. With this solution, additional processes
are required, and the integration of Touch Display Driver IC
(TDDI) cannot be realized. On the contrary, In-cell touch
control usually requires no additional process, which makes
it easier for the integration of TDDI. Therefore, in-cell touch
control has become an important development direction for
future OLED products.

SUMMARY

[0005] According to an aspect of the present disclosure, a
method of fabricating an organic light emitting diode
(OLED) display panel is provided, comprising:

[0006] providing an array substrate having touch electrode
leads;
[0007] forming a functional layer of OLEDs such that the

functional layer has via-holes; and

[0008] forming touch electrodes for sensing a touch, such
that the touch electrodes are electrically connected to the
touch electrode leads through the via-holes,

[0009] wherein, forming the functional layer of OLEDs
such that the functional layer has the via-holes includes:
[0010] disposing a shield device above the array substrate,
wherein the shield device comprise shield posts, the shield
posts includes end portions adjacent to the array substrate;
[0011] providing an evaporation source for evaporating an
organic material; and

[0012] evaporating the organic material with the evapora-
tion source to form the functional layer on the array sub-
strate, and to form the via-holes in the functional layer by a
shielding effect of the end portions of the shield posts.
[0013] In some embodiments according to the present
disclosure, the end portions of the shield posts may be in
contact with the array substrate.

[0014] In some embodiments according to the present
disclosure, a distance between the end portions of the shield
posts and the array substrate may be greater than a thickness
of the functional layer.

[0015] In some embodiments according to the present
disclosure, a distance h between the end portions of the
shield posts and the array substrate may satisfy an equation:
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H(P-w)

h= ——
W-w’

[0016] wherein, H is a distance from the evaporation
source to a plane in which the array substrate is located, W
is a distance between two evaporation sources located
farthest at opposite sides of a shield post, and w is a diameter
of a via-hole, P is a width of the shield post along a direction
of a line connecting the two evaporation sources.

[0017] In some embodiments according to the present
disclosure, evaporating the organic material with the evapo-
ration source may include:

[0018] adjusting an angle of a nozzle of the evaporation
source such that the nozzle sequentially ejects a vapor of the
organic material at a plurality of angles.

[0019] In some embodiments according to the present
disclosure, a time during which the nozzle ejects the vapor
of the organic material at each of the plurality of angles may
be controlled such that the functional layer has a uniform
thickness.

[0020] In some embodiments according to the present
disclosure, the touch electrodes may function as cathodes of
the OLEDs, and each touch electrode covers the cathodes of
a plurality of OLEDs.

[0021] In some embodiments according to the present
disclosure, the touch electrode leads may be located in the
array substrate or on a surface of the array substrate.
[0022] In some embodiments according to the present
disclosure, the shield device may include a plurality of
shield posts having the same height, and the end portions
may have the same size.

[0023] In some embodiments according to the present
disclosure, the shield posts may be made of a metal, a
polymer, or an insulating oxide.

[0024] In some embodiments according to the present
disclosure, the metal may be selected from a group consist-
ing of gold, silver, copper, aluminum, iron, platinum, tin,
tungsten, and alloys comprising two or more of them.
[0025] In some embodiments according to the present
disclosure, the polymer may be a resin or a plastic.

[0026] In some embodiments according to the present
disclosure, the insulating oxide may be selected from a
group consisting of silicon oxide, silicon carbide, and silicon
oxynitride.

[0027] In another aspect of the present disclosure, there is
provided an organic light emitting diode (OLED) display
panel, comprising:

[0028] a plurality of touch electrodes configured to sense
a touch;
[0029] touch electrode leads electrically connected to the

plurality of touch electrodes; and

[0030] OLED devices each comprising a cathode and a
fanctional layer having a via-hole;

[0031] wherein, the plurality of touch electrodes function
as cathodes of the OLED devices, and are electrically
connected to the touch electrode leads through the via-holes.
[0032] In some embodiments according to the present
disclosure, each touch electrode may act as the cathodes of
a plurality of OLED devices.

[0033] In some embodiments according to the present
disclosure, the OLED display panel may further comprise an
array substrate, wherein the touch electrode leads are located
in the array substrate.
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[0034] In some embodiments according to the present
disclosure, each OLED device may include an anode, and
the anodes of the OLED devices are separated from one
another.

[0035] In some embodiments according to the present
disclosure, the touch electrode leads may be in the same
layer as the anodes of the OLED devices.

[0036] In some embodiments according to the present
disclosure, the OLED devices may further comprise a light
emitting layer.

[0037] In some embodiments according to the present
disclosure, the touch electrode may be made of a transparent
conductive material, and light emitted by the OLED device
is transmitted through the touch electrode.

[0038] In a further aspect of the present disclosure, there
is provided a method of forming an organic material layer
having via-holes, comprising:

[0039]

[0040] disposing a shield device above the substrate,
wherein the shield device comprises shield posts, and each
of the shield posts includes an end portion adjacent to the
substrate;

[0041] providing an evaporation source for evaporating an
organic material; and

[0042] evaporating the organic material with the evapora-
tion source to form an organic material layer on the substrate
and to form via-holes in the organic material layer by a
shielding effect of the end portions of the shield posts.

[0043] In some embodiments according to the present
disclosure, the end portions of the shield posts may be in
contact with the substrate.

[0044] In some embodiments according to the present
disclosure, a distance between the end portions of the shield
posts and the substrate may be greater than a thickness of the
organic material layer.

[0045] In some embodiments according to the present
disclosure, the distance h between the end portions of the
shield posts and the substrate may satisfy the following
equation:

providing a substrate;

H(P-
p= AP
W-—w

[0046] wherein, H is a distance from the evaporation
source to a plane in which the substrate is located, and W is
a distance between two evaporation sources located farthest
from opposite sides of the shield post, and w is a diameter
of the via-hole, P is a width of the shield post along a
direction of a line connecting the two evaporation sources.

[0047] In some embodiments according to the present
disclosure, evaporating the organic material with the evapo-
ration source may include:

[0048] adjusting an angle of a nozzle of the evaporation
source such that the nozzle sequentially ejects a vapor of the
organic material at a plurality of angles.

[0049] In some embodiments according to the present
disclosure, the time during which the nozzle ejects the vapor
of the organic material at the plurality of angles may be
controlled such that the organic material layer has a uniform
thickness.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0050] In order to more clearly explain the embodiments
of the present invention or the technical solutions in the prior
art, a brief introduction will be given below for the drawings
required to be used in the description of the embodiments or
the prior art. It is obvious that, the drawings illustrated as
follows are merely some of the embodiments of the present
disclosure. For a person skilled in the art, he or she may also
acquire other drawings according to such drawings on the
premise that no inventive effort is involved.

[0051] FIG. 1 is a principal diagram of an in-cell touch
scheme suitable for a small-sized OLED display;

[0052] FIG. 2 is a principal diagram of an in-cell touch
scheme suitable for small-sized and large-sized OLED dis-
plays;

[0053] FIG. 3 is a top view of an OLED display panel in
accordance with an embodiment of the present disclosure;

[0054] FIG. 4 is a cross-sectional view taken along line
A-A'n FIG. 3,
[0055] FIG. 51is a schematic diagram of a cathode arrange-

ment and their electrical connection with touch electrode
leads in accordance with an embodiment of the present
disclosure;

[0056] FIG. 6 is a schematic cross-sectional view of the
electrical connection of a cathode and a touch electrode lead
in accordance with an embodiment of the present disclosure;
[0057] FIG. 7 is a schematic view of an evaporation shield
device in accordance with an embodiment of the present
disclosure;

[0058] FIG. 8 is a schematic view of an evaporation shield
device aligned with an array substrate on which a functional
layer is to be formed in accordance with an embodiment of
the present disclosure;

[0059] FIG. 9 is a schematic view of a relative position of
an evaporation shield device and an evaporation source
according to an embodiment of the present disclosure;
[0060] FIG. 10 is a schematic view of the arrangement of
a plurality of evaporation sources according to an embodi-
ment of the present disclosure;

[0061] FIG. 11 is a schematic view of the calculation of
the position of a shield post relative to an array substrate on
which a functional layer is to be formed according to an
embodiment of the present disclosure;

[0062] FIG. 12 is a schematic view of forming a functional
layer by the shielding of a shield post in accordance with an
embodiment of the present disclosure;

[0063] FIG. 13 is a schematic view showing the resizing
of a shield post according to an embodiment of the present
disclosure;

[0064] FIG. 14 is a schematic view of the calculation of
the size of the shield post and the via-hole according to an
embodiment of the present disclosure;

[0065] FIG. 15 is a schematic view of a nozzle angle
adjustment process of an evaporation source according to an
embodiment of the present disclosure;

[0066] FIG. 16 is a schematic diagram of a sub-pixel
arrangement and a touch electrode lead at a conduction point
of the touch electrode lead and a cathode in an OLED
display panel according to an embodiment of the present
disclosure;

[0067] FIG. 17 is a flow chart of a method of forming an
organic material layer having a via-hole in accordance with
an embodiment of the present disclosure; and
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[0068] FIG. 18 is a flow chart of a method of fabricating
an OLED display panel in accordance with an embodiment
of the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0069] Below, a clear and complete description will be
given for the technical solution of embodiments of the
present disclosure with reference to the figures of the
embodiments. Obviously, merely some embodiments of the
present disclosure, rather than all embodiments thereof, are
given herein. All other embodiments obtained by those of
ordinary skill in the art based on the embodiments of the
present disclosure without creative efforts shall fall within
the protection scope of the present disclosure.

[0070] At present, the commonly used OLED in-cell touch
control technique adopts a cathode division multiplexing
scheme: a corresponding number of touch electrodes are
formed by dividing a cathode according to a touch resolu-
tion, and each touch electrode is connected outside by a
touch lead; in a display phase, each of the touch electrodes
is loaded with the same cathode voltage, and in a touch
phase, the touch electrodes are loaded with touch signals.

[0071] FIG. 1 is a principal diagram of an in-cell touch
scheme suitable for a small-sized OLED display. Touch
electrode leads 11 extend from the center of the screen to the
left and right sides for all touch electrodes 10 respectively.
Take 4x6 touch electrodes 10 as an example, where 4
represents the number of rows and 6 represents the number
of columns. It can be found that the touch electrodes 10
includes a plurality of touch electrode leads 11 in a spacing
(Q as shown in FIG. 1) in the vertical direction, and the
touch electrode lead 11 has a minimum width of a sub-pixel
width, which results in a touch blind zone. For a small-sized
OLED, the number of touch electrode leads 11 in the touch
blind zone is small, so that the proportion of the touch blind
zone is small. As the size of the OLED increases, the
proportion of the touch blind zone increases, making this
in-cell touch scheme no longer applicable.

[0072] FIG. 2 is a principal diagram of an in-cell touch
scheme suitable for small-sized and large-sized OLED dis-
plays. MxN touch electrodes 10 (M and N are positive
integers) are provided according to the touch resolution,
each touch electrode 10 corresponds to a touch electrode
lead 11, and the connection point between the touch elec-
trode lead 11 and the touch electrode 10 is a touch conduc-
tion point. With the in-cell touch scheme, the spacing
between the touch electrodes 10 is small, resulting in a small
touch blind zone and better touch effect.

[0073] However, in general, the organic functional layer of
the OLED device other than the light emitting layer in the
OLED display is fabricated by using an open mask, and the
organic functional layer in the display region is unpatterned.
In the prior art, due to the blockage of the organic functional
layer in the display region, the touch electrode 10 acting as
the OLED cathode cannot be connected to the touch elec-
trode lead 11 under the organic functional layer, so that
signal loading cannot be achieved for the touch electrodes.

[0074] FIG. 17 is a flow chart of a method of forming an
organic material layer having a via-hole in accordance with
an embodiment of the present disclosure.
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[0075] As shown in FIG. 7, the method mainly includes
the following steps:

[0076] providing a substrate (1701);

[0077] disposing a shield device above the substrate, the
shield device comprising a shield post including an end
portion adjacent to the substrate (1702);

[0078] providing an evaporation source for evaporating an
organic material (1703); and

[0079] evaporating the organic material with the evapora-
tion source to form an organic material layer on the sub-
strate, and forming a via-hole in the organic material layer
by a shielding effect of the end portion of the shield post
(1704).

[0080] FIG. 18 is a flow chart of a method of fabricating
an OLED display panel in accordance with an embodiment
of the present disclosure.

[0081] As shown in FIG. 18, the fabrication method
mainly includes the following steps:

[0082] providing an array substrate having touch electrode
leads (1801);
[0083] forming a functional layer of an OLED device such

that the functional layer has via-holes therein (1802); and
[0084] forming touch electrodes for sensing a touch, such
that the touch electrodes are electrically connected to the
touch electrode leads through the via-holes (1803).

[0085] In step 1802, the via-holes can be formed in the
functional layer of the OLED using the method shown in
FIG. 17.

[0086] A further detailed description will be given below
in conjunction with specific embodiments. An embodiment
of the present disclosure provides an OLED display panel.
As shown in FIG. 3 and FIG. 4, the display panel includes
a plurality of OLED devices 40 formed on a display area 30
on a substrate 20. The OLED devices 40 include anodes 41
and cathodes 42, an organic layer located between the
anodes 41 and the cathodes 42. The organic layer comprises
a light emitting layer 43 and a functional layer 44. As shown
in FIG. 5, the cathodes 42 in the display region 30 are
arranged in an array. Each of the cathodes 42 can cover a
region in which a plurality of OLED devices 40 are located,
and the cathodes 42 are insulated from one another. As
shown in FIG. 5 and FIG. 6, each cathode 42 is electrically
connected to at least one touch electrode lead 11 through a
via-hole in the functional layer 44.

[0087] The functional layer 44 can be formed by the
method shown in FIG. 17. For example, the method of
forming the functional layer 44 may include: depositing an
organic material evaporated by the evaporation source in the
display region 30 with an open mask while shielding with a
shield device, such that the organic material is deposited in
a region in the display region 30 other than locations where
via-holes are to be formed, thereby forming a functional
layer 44 including via-holes.

[0088] That is, the embodiment of the present disclosure
uses the shielding of the shield device to form the via-holes
while forming the functional layer 44 by evaporation, with-
out changing the structure of the open mask (a size of which
is the same as a size of the display region 30).

[0089] It should be noted that, when the functional layer
44 is a structure having two or more layers, the via-holes on
each layer of the functional layer 44 are superimposed on
one another to ensure that the touch electrode lead 11 can be
electrically connected to the cathode 42 through the via-hole
in the functional layer 44 between the touch electrode lead
11 and the cathode 42.

[0090] Secondly, those skilled in the art can understand
that the position of the conduction point of the touch
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electrode lead 11 and the cathode 42 should avoid the light
emitting layer 43 to avoid affecting the luminescence pet-
formance of the product. Based on this, it can be understood
that the via-holes are only provided in the functional layer
44.

[0091] Thirdly, for each cathode 42, in the display phase,
a cathode voltage is applied to the cathode 42 through the
touch electrode lead 11; in the touch phase, a touch signal is
applied to the cathode 42 through the touch electrode lead 11
so that the cathode 42 functions as a touch electrode.
[0092] Since the touch scheme of the present disclosure is
suitable for a large-sized OLED display panel, it can be
understood that the touch electrode lead 11 is drawn out at
a conduction point with the cathode 42 and extends in the
vertical direction to the edge of the display region 30, as
shown in FIG. 5.

[0093] Fourthly, there is no limitation on the structure of
the shield device, as long as no organic material is deposited
at the location of the via-hole during the evaporation pro-
cess, and the formation of the functional layer 44 is not
affected.

[0094] An embodiment of the present disclosure provides
a method of fabricating an OLED display panel. When an
open mask is used for forming, by evaporation, a functional
layer 44 located between the touch electrode lead 11 and the
cathode 42, a shield device is introduced, by which a
via-hole for electrically connecting the touch electrode lead
11 and the cathode 42 is formed while the functional layer
44 is formed by evaporation. Thus, when a touch signal is
applied to the cathode 42 through the touch electrode lead
11, the OLED display panel of the present disclosure can
achieve a touch function.

[0095] Optionally, the functional layer 44 includes at least
one of a hole injection layer, a hole transport layer, an
electron transport layer, and an electron injection layer. Of
course, other organic layers may also be included.

[0096] Optionally, as shown in FIG. 7, the evaporation
shield device 50 includes a plurality of shield posts 52. In
some embodiments in accordance with the present disclo-
sure, the number of shield posts 52 is equal to the number
of the via-holes in the functional layer 44. On this basis,
shielding with the shield device comprises: as shown in FIG.
8, aligning the evaporation shield device 50 with the array
substrate 60 on which a functional layer to be formed, so that
the end portions of the shield posts 52 are in contact with or
close to the array substrate 60 and in one-to-one correspon-
dence with the locations at which via-holes are to be formed.
[0097] The shield post 52 may be in a shape of a column,
such as a cylinder, a prism, etc. The shield post 52 may be
made of, for example, a metal such as gold, silver, copper,
aluminum, iron, platinum, tin, tungsten, and an alloy con-
taining two or more of them, etc, a polymer such as a resin
or a plastic, etc, or an insulating oxide such as silicon oxide,
silicon carbide, silicon oxynitride or the like.

[0098] Considering that the touch electrode lead 11 is
generally made of a metal material, which may affects the
light emitting area of the display region 30 if it is located in
the display region 30. Therefore, in order to minimize the
influence of the touch electrode lead 11 on the light emitting
area of the display region 30, each cathode 42 can be
electrically connected to a touch electrode lead 11 through a
via-hole in the functional layer 44.

[0099] Wherein, the spacing of the shield posts 52 should
be set according to the size of the cathode 42. In some
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embodiments according to the present disclosure, since the
cathode 42 also functions as a touch electrode, the length
and width of the cathode 42 may be selected to be, for
example, about 4 mm to 6 mm, and the spacing between the
shield posts 52 may be correspondingly set to, for example,
4 mm to 6 mm.

[0100] Further, as shown in FIG. 7, the shield device may
further include a carrier plate 51 on which shield posts 52 are
fixed. On this basis, as shown in FIG. 9, the carrier plate 51
may be located on a side of the evaporation source 70 away
from the array substrate 60 on which a functional layer to be
formed, and the evaporation source 70 is located outside the
periphery of the carrier plate 51.

[0101] There may be a plurality of evaporation sources 70.
In some embodiments in accordance with the present dis-
closure, the plurality of evaporation sources 70 may be in the
same plane. As shown in FIG. 10, the plurality of evapora-
tion sources 70 may be disposed in a ring, for example, and
the specific number of the evaporation sources 70 is deter-
mined to ensure film thickness uniformity.

[0102] As shown in FIG. 9, a distance between the carrier
plate 51 and a plane where the evaporation sources 70 are
located can be set to H1, a distance between the evaporation
source 70 and a plane where the substrate 60 on which a
via-hole is to be formed is located can be set to H2, and the
height of the shield post 52 is H3=H1+H2-%.

[0103] It should be noted that the presence of the shield
post 52 has little influence on the uniformity of film thick-
ness. Specifically, taking a 5-inch mobile phone as an
example, provided that the length and width of each cathode
42 are both 5 mm, and the number of conduction points on
each OLED substrate (i.e., the number of via-holes for
electrically connecting the touch electrode leads 11 and the
cathodes 42) is usually 12x20=240, the total area of the
conduction points is 240x10 umx10 um=2.4x10"> mm?, and
the area of the 5-inch mobile phone is 62 mmx110
mm=6820 mm?, and the ratio of the area of the conduction
points to the total area is 2.4x107> mm?/6820 mm>=3.52x
107°, It can be found that the proportion of the conduction
points is about one millionth, which is extremely small. Tt
can be seen that the shielding effect of the shield posts 52 on
the vapor deposition gas is small, that is, the presence of the
shield posts 52 has little influence on the uniformity of film
thickness.

[0104] In the embodiment of the present disclosure, the
carrier plate 51 is disposed on a side of the evaporation
source 7 away from the array substrate 60 on which a
functional layer is to be formed, thereby preventing the
carrier plate 51 from shielding the evaporated gas. The
evaporation sources 70 are disposed outside the peripheral
of the carrier plate 51, so that the provision of the evapo-
ration sources 70 is not affected by the spacing of the shield
posts 52.

[0105] Optionally, there is a gap between the shield post
52 and the substrate 60 on which a functional layer is to be
formed. Of course, in the embodiment of the present dis-
closure, the shield post 52 can also be in contact with the
substrate 60. With a gap provided between the shield post 52
and the substrate 60, it is possible to avoid the destruction of
the organic functional layer or the generation of particles
when the shield post 52 is removed.

[0106] In the case where there is a gap between the shield
post 52 and the substrate 60, provided that the distance
between the shield post 52 and the substrate 60 is h, in
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addition to ensuring that the generated functional layer is not
contacted (for example, h is larger than the thickness of the
functional layer), the presence of h must also ensure that
there is no functional layer deposited at the location of the
via-hole. The distance h is calculated as follows.

[0107] As shown in FIG. 11, S1 and S2 are evaporation
sources, wherein S1 is an evaporation source 70 at a
maximum distance from a side (for example, the left side) of
the shield post 52, and S2 is an evaporation source 70 at a
maximum distance from another side (for example, the right
side) of the shield post 52. The distance between S1 and S2
is W; AB is the via-hole to be formed. In order to ensure
effective conduction between the touch electrode lead 11 and
the cathode 42, AB has a minimum diameter of w; AC is a
distance from the via-hole to S1 in the horizontal direction,
and the value of AC is L; S1C is a distance in the vertical
direction from the plane where the evaporation source 70 is
located to the substrate 60, and has a value of H.

[0108] A coordinate system is established with a line
where S1S2 are located as x-axis, and a line passing through
the point S1 and perpendicular to the x-axis as y-axis. The
coordinates of point A are (L., H), the coordinates of point B
are (L+w, H), and the coordinates of point S2 are (W, 0).

[0109] According to the slope formula, the following
equations are available:

_ Hxx (0

_ Hxx HxW 2
TLew-W L+w-W

Y

[0110] In order to ensure the feasibility of fabricating the
shield post 52, a minimum width (shown as EF in the figure)
of the shield post 52 along the line (i.e., the x-axis) where
S1S2 are located (in the direction of the line connecting the
two evaporation sources) must be ensured, which is set to P.
Provided that the coordinates of point E are (L1, H-h), and
the coordinates of point F are (L1+P, H-h), it may be
determined that

according to equation (1) and

_H(LL+P)  HXW
TLvw-W L+w-W

H-h

according to equation (2). On this basis, it can be derived
that
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Wherein, the placement location of the shield post 52 can be
determined based on h and L1.

[0111] With a reasonable design of H, P, W, and w, the
via-hole can be formed correctly. As shown in FIG. 12, due
to the shielding effect of the shield post 52, the material of
the functional layer cannot be deposited at the location
where the via-hole is to be formed.

[0112] By way of example, assuming that P=100 pm,
w=10 wm, H=800 mm, W=600 mm, it may be calculated that

e H(P-w)
W-w

=120 pm=0.12 mm.

[0113] It should be noted that if the positions of the
evaporation sources 70 are fixed, the position where the
evaporated gas can reach may be determined. To ensure the
effective formation of the via-hole, S2 has a maximum
distance from S1 on the left side if the position of S1 1s fixed.
In this case, due to the shielding effect of the shield post 52,
the evaporated gas generated by S1 can reach point A on the
array substrate 60, and the evaporated gas generated by S2
can reach point B on the array substrate 60. However, if the
distance between S2 and S1 exceeds the maximum distance,
the evaporated gas generated by S2 can reach the point A
across the shield post 52. In this case, the via-hole cannot be
formed. Therefore, the positions of the evaporation sources
70 must be considered in the design the shield post 52.

[0114] In addition, according to
o e w)’
W-—w
it can be derived that
pows ="
H

It can be seen that P can be adjusted by adjusting h; wherein,
when h is increased, P is increased accordingly. As shown in
FIG. 13, when the distance between the shield post 52 and
the substrate 60 is changed from hl to h2, the size of the
shield post is changed from P1 to P2. That is, the size of the
shield post 52 is increased. This variation may ensure the
flexibility of fabricating the shield post 52, making the
fabrication of the shield post 52 flexible.

[0115] Optionally, all the shield posts 52 have the same
height, and their top end portions adjacent to the substrate 60
have the same size.

[0116] As shown in FIG. 14, according to the geometric
relationship, the following equations are available:

EF+FP H-h Equation 3
AM T H
PQ+FP_H—h Equation 4
BN ~ H

[0117] If the top end portions of the shield posts 52
adjacent to the substrate 60 have the same size, that is, if
EF=PQ, AM=BN, that is, AB=MN. It can be seen that if the
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shield posts 52 have the same height and the same top end
portion size, the via-holes have the same size, which can
reduce the difficulty in the fabrication of the shield posts 52.

[0118] Alternatively, when the functional layer 44 is
formed, an angle of the nozzle of the evaporation source 70
is adjusted such that the nozzle sequentially ejects a vapor of
the organic material at a plurality of angles. Further, it is also
possible to further control the evaporation time of the nozzle
at each angle (i.e., the time for ejecting the vapor of the
organic material) to make the film thickness of the functional
layer 44 uniform.

[0119] As shown in FIG. 15, S1 and S2 are evaporation
sources 70. For example, at an initial time, S2 may perform
evaporation sequentially in the direction S2B0 for time t1,
then in the direction S2B1 for time t2, and then in the
direction S2B2 for time t3, and so on. Film thickness
uniformity can be ensured by adjusting the angle of the
nozzle and controlling the time of evaporation.

[0120] Alternatively, in order not to increase the number
of patterning processes, the touch electrode lead 11 and a
metal layer formed between the substrate 20 and the func-
tional layer 44 can be formed simultaneously. On this basis,
in the case of a top-emitting OLED substrate, since the
anode 41 includes a metal layer, the touch electrode lead 11
and the metal layer can be formed at the same time, that is,
the touch electrode lead 11 is disposed in the same layer as
the metal layer.

[0121] In an OLED substrate adopting the sub-pixel
arrangement shown in FIG. 16, the distance between adja-
cent sub-pixels is T1=T2. When the touch electrode lead 11
and the metal layer of the anode 41 are formed simultane-
ously, it is required to maintain a certain distance T3 from
the metal layer of the anode 41. Then, T4=T1-2T3, and T4
is a length of the touch electrode lead in the vertical direction
at the conduction point of the touch electrode lead 11 and the
cathode 42.

[0122] For example, T1 is in a range of 15 um -20 pm,
T3=5 um; T4=T1-2T3, and has a range of 5 pm-10 pm. In
order to ensure conductivity, in this example, T4=10 pum.

[0123] An embodiment of the present disclosure further
provides an OLED substrate which is fabricated in the above
fabrication method. The OLED substrate is suitable for
large-sized OLED displays.

[0124] The disclosed above are only several specific
embodiments of the present disclosure, however, the present
disclosure is not limited to this. Any variation or replace-
ment easily conceivable by those skilled in the art within the
technical scope disclosed in the present disclosure shall fall
within the protection scope of the present disclosure. There-
fore, the protection scope of the present disclosure shall be
determined by the terms of the claims.

1. A method of fabricating an organic light emitting diode
(OLED) display panel, comprising:

providing an array substrate having touch electrode leads;

forming a functional layer of OLEDs such that the func-
tional layer has via-holes; and

forming touch electrodes for sensing a touch, such that the
touch electrodes are electrically connected to the touch
electrode leads through the via-holes,
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wherein, forming the functional layer of OLEDs such that
the functional layer has the via-holes includes:

disposing a shield device above the array substrate,
wherein the shield device comprise shield posts, the
shield posts includes end portions adjacent to the array
sub strate;

providing an evaporation source for evaporating an

organic material;

evaporating the organic material with the evaporation

source to form the functional layer on the array sub-
strate, and to form the via-holes in the functional layer
by a shielding effect of the end portions of the shield
posts.

2. The method according to claim 1, wherein the end
portions of the shield posts are in contact with the array
substrate.

3. The method according to claim 1, wherein a distance
between the end portions of the shield posts and the array
substrate is greater than a thickness of the functional layer.

4. The method according to claim 3, wherein a distance h
between the end portions of the shield posts and the array
substrate satisfies an equation:

H(P-w)
W—w

h=

)

wherein, H is a distance from the evaporation source to a
plane in which the array substrate is located, W is a
distance between two evaporation sources located far-
thest at opposite sides of a shield post, and w is a
diameter of a via-hole, P is a width of the shield post
along a direction of a line connecting the two evapo-
ration sources.

5. The method according to claim 1, wherein evaporating

the organic material with the evaporation source includes:

adjusting an angle of a nozzle of the evaporation source

such that the nozzle sequentially ejects a vapor of the
organic material at a plurality of angles.

6. The method according to claim 5, wherein a time
during which the nozzle ejects the vapor of the organic
material at each of the plurality of angles is controlled such
that the functional layer has a uniform thickness.

7. The method according to claim 1, wherein the touch
electrodes function as cathodes of the OLEDs, and each
touch electrode covers the cathodes of a plurality of OLEDs.

8. The method according to claim 1, wherein the touch
electrode leads are located in the array substrate or on a
surface of the array substrate.

9. The method according to claim 1, wherein the shield
device includes a plurality of shield posts having the same
height, and the end portions have the same size.

10. The method according to claim 1, wherein the shield
posts are made of a metal, a polymer, or an insulating oxide.

11. The method according to claim 10, wherein the metal
is selected from a group consisting of gold, silver, copper,
aluminum, iron, platinum, tin, tungsten, and alloys compris-
ing two or more of them.

12. The method according to claim 10, wherein the
polymer is a resin or a plastic.

13. The method according to claim 10, wherein the
insulating oxide is selected from a group consisting of
silicon oxide, silicon carbide, and silicon oxynitride.
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14. An organic light emitting diode (OLED) display
panel, comprising:

aplurality of touch electrodes configured to sense a touch;

touch electrode leads electrically connected to the plural-

ity of touch electrodes; and

OLED devices each comprising a cathode and a func-

tional layer having a via-hole;

wherein, the plurality of touch electrodes function as

cathodes of the OLED devices, and are electrically
connected to the touch electrode leads through the
via-holes.

15. The OLED display panel according to claim 14,
wherein each touch electrode acts as the cathodes of a
plurality of OLED devices.

16. The OLED display panel according to claim 14,
further comprising an array substrate, wherein the touch
electrode leads are located in the array substrate.

17. The OLED display panel according to claim 14,
wherein each OLED device includes an anode, and the
anodes of the OLED devices are separated from one another.

18. The OLED display panel according to claim 17,
wherein the touch electrode leads are in the same layer as the
anodes of the OLED devices.
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19. The OLED display panel according to claim 14,
wherein the OLED devices further comprise a light emitting
layer.

20. (canceled)

21. A method of forming an organic material layer having
via-holes, comprising:

providing a substrate;

disposing a shield device above the substrate, wherein the
shield device comprises shield posts, and each of the
shield posts includes an end portion adjacent to the
substrate;

providing an evaporation source for evaporating an
organic material; and

evaporating the organic material with the evaporation
source to form an organic material layer on the sub-
strate and to form via-holes in the organic material
layer by a shielding effect of the end portions of the
shield posts.

22-26. (canceled)
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