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OLED DISPLAY PANEL AND METHOD FOR
MANUFACTURING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is the U.S. national phase of PCT
Application No. PCT/CN2014/075546 filed on Apr. 17,2014,
which claims priority to Chinese Patent Application
No0.201310741370.6 filed on Dec. 27, 2013, the disclosure of
which is incorporated in its entirety by reference herein.

TECHNICAL FIELD

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

BACKGROUND

[0003] Transparent display is a relative hot technology
trend in recent year, both reflective type Liquid Crystal Dis-
play (LCD) and Organic Light-Emitting Diode (OLED) can
achieve transparent display, in which OLED has a better
transparent display effect.

[0004] The existing OLED display panel uses an OLED
array substrate with a structure formed by combining a white
OLED with a color filter, having a low transmittance and a
poor transparent display effect.

SUMMARY

[0005] Embodiments of the present disclosure provides an
OLED display panel and a method for manufacturing the
same, to solve the problem of poor transparent display effect
of OLED display panels in prior art.
[0006] In order 1o achieve the above objective, the present
disclosure provides an organic light emitting diode (OLED)
display panel, including a plurality of pixel units, each of the
plurality of pixel units includes a light emitting region and a
light transmitting region, the light emitting region is provided
with a white organic light emitting device and a color filter;
[0007] the light transmitting region is not provided with
the color filter.
[0008] Alternatively, a cathode of the white organic light
emitting device is made of an opaque material or a semio-
paque material, the light transmitting region is not provided
with the cathode of the white organic light emitting device.
[0009] Alternatively, the light transmitting region is not
provided with an anode and/or a light emitting function film
of the white organic light emitting device.
[0010] Alternatively, the light transmitting region is
arranged on a region of the pixel unit where a thin film
transistor device and a metal wire are not provided.
[0011] Alternatively, the respective light transmitting
regions in the plurality of pixel units have a same position and
a same size.
[0012] Alternatively, the respective light transmitting
regions in the plurality of pixel units have a different position
and a different size.
[0013] Alternatively, the plurality of pixel units include a
green pixel unit, a red pixel unit and a blue pixel unit, the light
transmitting region of the green pixel unit has an area of T,
the light transmitting region of the red pixel unit has an area of
T, the light transmitting region of the blue pixel unit has an
area of Ty, wherein T >T,>T5.
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[0014] Alternatively, the OLED display panel includes an
array substrate;

[0015] the array substrate includes a base substrate, a
thin film transistor device and the color filter;

[0016] the thin film transistor device and the color filter
are arranged on the base substrate;

[0017] an overcoat is arranged on the thin film transistor
device and the color filter, the white organic light emit-
ting device is arranged on the overcoat.

[0018] Alternatively, the OLED display panel includes an
array substrate and a packaging substrate,

[0019] the array substrate includes a base substrate, a
thin film transistor device and the white organic light
emitting device;

[0020] the thin film transistor device and the white
organic light emitting device are arranged on the base
substrate;

[0021] the color filter is arranged on the packaging sub-
strate at a position corresponding to the white organic
light emitting device.

[0022] Embodiments of the present disclosure further pro-
vide a method for manufacturing an organic light emitting
diode (OLED) display panel, which is used for manufacturing
the above OLED display panel, including a step of:

[0023] forming the color filter and the white organic light
emitting device in the light emitting region in each ofthe
plurality of pixel units included in the OLED display
panel, the light transmitting region in each of the plural-
ity of pixel units is not provided with the color filter.

[0024] Alternatively, the method for manufacturing the
OLED display panel according to embodiments of the present
disclosure further includes a step of:

[0025] forming a cathode of the white organic light emit-
ting device in the light emitting region in each of the
plurality of pixel units, wherein the light transmitting
region in each of the plurality of pixel units is not pro-
vided with the cathode.

[0026] Alternatively, the method for manufacturing the
OLED display panel according to embodiments of the present
disclosure further includes a step of:

[0027] forming an anode, a light emitting function film
and a cathode of the white organic light emitting device
in the light emitting region in each of the plurality of
pixel units, wherein the light transmitting region in each
of the plurality of pixel units is not provided with the
anode, the light emitting function film and a cathode.

[0028] Alternatively, the method for manufacturing the
OLED display panel according to embodiments of the present
disclosure further includes a step of:

[0029] forming an anode and a light emitting function
film of the white organic light emitting device in the light
emitting region in each of the plurality of pixel units,
wherein the light transmitting region in each of the plu-
rality of pixel units is not provided with the anode and/or
the light emitting function film.

[0030] Comparing with the prior art, the OLED display
panel and the method for manufacturing the same according
to embodiments of the present disclosure, through not pro-
viding the color filter in the light transmitting region in each
of the plurality of the pixel units, can increase the transmit-
tance, so as to obtain a better transparent display effect with-
out an extra process, which can be achieved only by appro-
priately adjusting design.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0031] FIG. 1A is a structure schematic view of an OLED
display panel according to an embodiment of the present
disclosure;

[0032] FIG. 1B is a structure schematic view of an OLED
display panel according to another embodiment of the present
disclosure;

[0033] FIG. 1C is a structure schematic view of an OLED
display panel according to still another embodiment of the
present disclosure

[0034] FIG.2A,FIG.2B,FIG.2C,FIG. 2D are a schematic
view of a light transmitting region and a light emitting region
included in an OLED display panel according to embodi-
ments of the present disclosure respectively.

FIGURE REFERENCE
[0035] 010: thin film transistor, 020: color filter (CF),
[0036] 030: white organic light-emitting device, 031:

anode of white organic light emitting device, 031: cathode of
white organic light emitting device,

[0037] 040: light transmitting region, 050: light emitting
region.

DETAILED DESCRIPTION
[0038] The OLED display panel according to embodiments

of the present disclosure includes a plurality of pixel units,
each of the plurality of pixel units includes a light emitting
region and a light transmitting region, the light emitting
region is provided with a white organic light emitting device
and a color filter;

[0039] and wherein the light transmitting region is not

provided with the color filter.

[0040] The OLED display panel according to embodiments
of the present disclosure, through not providing the color
filter in the light transmitting region in each of the plurality of
pixel units, can increase the transmittance, so as to obtain a
better transparent display effect without an extra process,
which can be achieved only by appropriately adjusting
design.
[0041] When being specifically implemented, a position, a
size and an arrangement of the light transmitting region can
be determined in line with specific design requirements, with-
out special requirements. The pixels arrangement in the pixel
unit may be in a strip way, or may be in a triangle way, or in
other ways.
[0042] In anexample, when a cathode of the white organic
light emitting device is made of an opaque material or a
semiopaque material, and the light transmitting region is not
provided with the cathode of the white organic light emitting
device, then the transmittance is further increased.
[0043] AsshowninFIG. 1A, when the cathode of the white
organic light emitting device is made of an opaque material,
the light transmitting region is not provided with the color
filter and the cathode of the white organic light emitting
device, 50 as to guarantee the transmittance of the light in the
light transmitting region.
[0044] As shownin FIG. 1B, when the cathode of the white
organic light emitting device is made of a transparent material
or a semiopaque material, the light transmitting region is not
provided with the color filter, while the light transmitting
region may be provided with the cathode of the white organic
light emitting device. The reason for such arrangement is that:
a Fine Metal Mask (FMM) is necessary to block the light

Dec. 10, 2015

transmitting region if the light transmitting region is not pro-
vided with the cathode of the white organic light emitting
device, but the FMM has a relative higher cost, thus consid-
ering the cost problem, when the used material for the cathode
of the white organic light emitting device has a relative higher
transparency, the cathode of the white organic light emitting
device may be arranged in the light transmitting region, by
which both the transmittance and the cost can be taken into
account.

[0045] Asshownin FIG. 1C, when the cathode of the white
organic light emitting device is made of a transparent material
or a semiopaque material, the light transmitting region may
also not be provided with the color filter and the cathode of the
white organic light emitting device, so as to guarantee the
transmittance of the light in the light transmitting region.
[0046] In an example, the light transmitting region is not
provided with an anode and/or a light emitting function film
of the white organic light emitting device, so as to further
increase the transmittance.

[0047] For example, the light emitting function film of the
white organic light emitting device may include a Hole Injec-
tion Layer (HIL), a Hole Transport Layer (HTL), an Emitting
Layer (EML), an Electron Transport Layer (ETL), and an
Electron Injection Layer (FIL).

[0048] Alternatively, the light transmitting region is
arranged on a region of the pixel unit where a thin film
transistor device and a metal wire are not provided, so as to
avoid influencing the formation of the thin film transistor
device and the metal wire by arranging the light transmitting
region. The thin film transistor device and the metal wire may
influence light transmission, thus the light transmitting region
is arranged on a region where a thin film transistor device and
a metal wire are not provided.

[0049] Alternatively, the respective light transmitting
region may have a same position and a same size in each of the
plurality of pixel units, or may have a different position and/or
a different size in each of the plurality of pixel units.

[0050] Indetails, as shown in FIG. 2A, the plurality of pixel
units include a red pixel unit R, a green pixel unit G, and a blue
pixel unit B, a light transmitting region of the red pixel unit R
locates at bottom of the red pixel unit R, a light transmitting
region of the green pixel unit G locates at bottom of the green
pixel unit G, a light transmitting region of the blue pixel unit
B locates at bottom of the blue pixel unit B; the light trans-
mitting region of the red pixel unit has an area of T, the light
transmitting region of the green pixel unit has an area of T,
the light transmitting region of the blue pixel unit has an area
of T,, T =T =T,. InFIG. 2A, the light transmitting region of
the red pixel unit R, the light transmitting region of the green
pixel unit G and the light transmitting region of the blue pixel
unit B have a same position and a same size.

[0051] As shown in FIG. 2B, the plurality of pixel units
include ared pixel unit R, a green pixel unit G, and a blue pixel
unit B, a light transmitting region of the red pixel unit R
locates at bottom of the red pixel unit R, a light transmitting
region of the green pixel unit G locates at bottom of the green
pixel unit G, a light transmitting region of the blue pixel unit
B locates at bottom of the blue pixel unit B; the light trans-
mitting region of the red pixel unit has an area of Ty, the light
transmitting region of the green pixel unit has an area of T,
the light transmitting region of the blue pixel unit has an area
of Ty, T>T z>T 5. As in most existing OLED display panels,
the green pixel unit G has the most intensive light intensity,
the red pixel unit R has a less intensive light intensity than the



US 2015/0357384 A1

green pixel unit G, and the blue pixel unit B has the least
intensive light intensity, thus in FIG. 2B, the area of the light
transmitting region of the green pixel unit G is set as the
largest one, the area of the light transmitting region of the red
pixel unit R is set as a smaller one comparing with that of the
green pixel unit G, and the area of the light transmitting region
of the blue pixel unit B is set as the smallest one.

[0052] As shown in FIG. 2C, the plurality of pixel units
include ared pixel unit R, a green pixel unit G, and a blue pixel
unit B, a light transmitting region of the red pixel unit R
locates at top of the red pixel unit R, a light transmitting
region of the green pixel unit G locates in the middle of the
green pixel unit G, a light transmitting region of the blue pixel
unit B locates in the middle of the blue pixel unit B; the light
transmitting region of the red pixel unit has an area of T, the
light transmitting region of the green pixel unit has an area of
T, the light transmitting region of the blue pixel unit has an
area of T, T,>T>T,..

[0053] As shown in FIG. 2D, the plurality of pixel units
include ared pixel unit R, a green pixel unit G, and a blue pixel
unit B, a light transmitting region of the red pixel unit R
locates at bottom of the red pixel unit R, a light transmitting
region of the green pixel unit G locates at top of the green
pixel unit G, a light transmitting region of the blue pixel unit
B locates at bottom of the blue pixel unit B; the light trans-
mitting region of the red pixel unit has an area of Ty, the light
transmitting region of the green pixel unit has an area of T,
the light transmitting region of the blue pixel unit has an area
of Tg, T=T5=T¢.

[0054] When the OLED display panel is a bottom emitting
OLED display panel, the OLED display panel includes an
array substrate; the array substrate includes a base substrate,
a thin film transistor device and the color filter;

[0055] the thin film transistor device and the color filter
are arranged on the base substrate;

[0056] an overcoat is arranged on the thin film transistor
device and the color filter, the white organic light emit-
ting device is arranged on the overcoat.

[0057] When manufacturing a bottom emitting OLED dis-
play panel, the manufacturing process includes: on the array
substrate which is provided with a thin film transistor, manu-
facturing a Black Matrix (BM) and a color filter, and then
manufacturing a white organic light emitting device.

[0058] When the OLED display panel is a top emitting
OLED display panel, the OLED display panel includes an
array substrate and a packaging substrate;

[0059] the array substrate includes a base substrate, a
thin film transistor device and the white organic light
emitting device;

[0060] the thin film transistor device and the white
organic light emitting device are arranged on the base
substrate;

[0061] the color filter is arranged on the packaging sub-
strate at a position corresponding to the white organic
light emitting device.

[0062] When manufacturing a top emitting OLED display
panel, the manufacturing process includes: on the array sub-
strate which is provided with a thin film transistor, manufac-
turing a white organic light emitting device, and then manu-
facturing a color filter. Comparing with manufacturing the
bottom emitting OLED display panel, the order of manufac-
turing the color filter and the white organic light emitting
device is adjusted, so as to meet the requirements for the top
emitting OLED display panel.
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[0063] The method for manufacturing the OLED display
panel according to embodiments of the present disclosure,
which is used for manufacturing the above OLED display
panel, includes a step of:

[0064] forming the color filter and the white organic light
emitting device in the light emitting region in each ofthe
plurality of pixel units included in the OLED display
panel, the light transmitting region in each of the plural-
ity of pixel units is not provided with the color filter.

[0065] The method for manufacturing the OLED display
panel according to embodiments of the present disclosure,
through not providing the color filter in the light transmitting
region in each of the plurality of the pixel units, can increase
the transmittance, so as to obtain a better transparent display
effect without an extra process, which can be achieved only
by appropriately adjusting design.

[0066] Alternatively, the method for manufacturing the
OLED display panel according to embodiments of the present
disclosure, further includes a step of:

[0067] forming a cathode of the white organic light emit-
ting device in the light emitting region in each of the
plurality of pixel units, the light transmitting region in
each of the plurality of pixel units is not provided with
the cathode. By including such step, the transmittance
may be further increased.

[0068] Alternatively, the method for manufacturing the
OLED display panel according to embodiments of the present
disclosure, further includes a step of:

[0069] forming an anode and a light emitting function
film of the white organic light emitting device in the light
emitting region in each of the plurality of pixel units, the
light transmitting region in each of the plurality of pixel
units is not provided with the anode and/or the light
emitting function film. By including such step, the trans-
mittance may be further increased.

[0070] Alternatively, the method for manufacturing the
OLED display panel according to embodiments of the present
disclosure, further includes a step of: forming an anode, a
light emitting function film and a cathode of the white organic
light emitting device in the light emitting region in each of the
plurality of pixel units, the light transmitting region in each of
the plurality of pixel units is not provided with the anode, the
light emitting function film and the cathode. By including
such step, the transmittance of the light transmitting region
may be further increased.

[0071] When being specifically implemented, the OLED
display panel according to embodiments of the present dis-
closure may be various OLED display panels manufactured
on the array substrate, such as an amorphous silicon thin film
transistor (a-Si TFT) OLED display panel, an oxide thin film
transistor (Oxide TFT) OLED display panel, an polycrystal-
line silicon thin film transistor (ploy-Si TFT) OLED display
panel.

[0072] In an embodiment of the present disclosure, the
method for manufacturing the OLED display panel includes:
manufacturing a thin film transistor device on an array sub-
strate; manufacturing a color filter on the substrate provided
with the thin film transistor device; manufacturing a white
organic light emitting device on the substrate provided with
the thin film transistor device and the color filter.

[0073] The base substrate is made of a transparent material.
The transparent material, for example, may be glass, quartz,
or may be a resin material with a good transparence, such as
an acrylic resin, a methacrylic resin, and so on. The thin film
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transistor may be a top-gate type, or may be a bottom-gate
type. The present embodiment takes the bottom-gate type thin
film transistor as an example for illustration. A gate electrode
layer pattern including a gate electrode, a gate insulating
layer, an active layer pattern, a source-drain electrode layer
pattern including a source electrode and a drain electrode and
a passivation layer pattern are successively formed on the
base substrate, so as to form the thin film transistor.

[0074] A colorfilteris formed in the light emitting region in
each of the plurality of the pixel units, but not formed in the
light emitting region. The color filter may use an organic resin
material which can be passed through red color, green color,
blue color or yellow color. The color filter may be formed by
using a process of exposing and developing, or may be
formed by using an inkjet printing process, a heat transfer
process, and other processes, as long as guarantying that the
light transmitting region is not provided with the color filter,
while the light emitting region is provided with the color filter.
For example, a layer of red resin material may be firstly
coated, then an exposing region and a non-exposing region
are formed by exposure using a mask, and then after devel-
opment, the red resin in the exposing region is retained, i.e., a
red color filter in light emitting region of the red pixel unit is
formed, and red resin layer in the non-exposing region is
removed. In a similar way, a green color filter in light emitting
region of the green pixel unit and a blue color filter in light
emitting region of the blue pixel unit are formed respectively.
A Black Matrix (BM) may be formed prior to forming the
color filter. The BM may be arranged between adjacent pixel
units, preventing a color mixture of the lights respectively
emitted from the light emitting regions of adjacent pixel units,
and suppressing light leakage. The BM may also be arranged
outside the light emitting region and the light transmitting
region of the pixel unit, for example, arranged in a region
where the thin film transistor locates, a region where the metal
wire locates.

[0075] An overcoat is arranged on the substrate provided
with the thin film transistor device and the color filter, and
covers the thin film transistor device and the color filter. The
light transmitting region of the pixel unit may be not provided
with the overcoat, so as to further increase the transmittance
of the light transmitting region in the pixel unit.

[0076] Thewhite organic light emitting device is formed on
the overcoat, including forming an anode, a light emitting
function film and a cathode of the white organic light emitting
device. Prior to forming the white organic light emitting
device, a pixel define layer may be further formed. In which,
the anode may be made of a transparent conductive material
with high work-function, for example, Indium Tin Oxide
(ITO). The anode may be formed by methods such as sput-
tering, evaporation, inkjet printing. The anode electrically
connects to a drain electrode of the thin film transistor, for
example, the anode connects to drain electrode of the thin film
transistor through a via hole of the passivation layer and a via
hole of the overcoat. A light emitting function film is formed
on the anode, including forming a Hole Injection Layer
(HIL), a Hole Transport Layer (HTL), an Emitting Layer
(EML), an Electron Transport Layer (ETL), and an Electron
Injection Layer (EIL). A cathode of the white organic light
emitting device is formed on the light emitting function film.
In the present embodiment, the light transmitting region of
the pixel unit is not provided with the cathode. A Fine Metal
Mask (FMM) evaporation cathode material may be used
when forming the cathode, then the light transmitting region
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of the pixel unit is not provided with a cathode material layer,
so that the transmittance of the light may be further increased
in the light transmitting region. In the present embodiment,
the light transmitting region of the pixel unit may also not
provided with the anode and the light emitting function film,
then the transmittance of the transmitting region may be
further increased. A Fine Metal Mask may be used to form the
anode and the light emitting function film.

[0077] The above are merely the preferred embodiments of
the present disclosure. It should be noted that, a person skilled
in the art may further make improvenents and modifications
without departing from the principle of the present disclosure,
and these improvements and modifications shall also be con-
sidered as the scope of the present disclosure.

1. An organic light emitting diode (OLED) display panel,
comprising a plurality of pixel units, wherein each of the
plurality of pixel units comprises a light emitting region and
a light transmitting region, the light emitting region is pro-
vided with a white organic light emitting device and a color
filter;

and wherein the light transmitting region is not provided

with the color filter.

2. The OLED display panel according to claim 1, wherein
acathode of the white organic light emitting device is made of
an opaque material or a semiopaque material, the light trans-
mitting region is not provided with the cathode of the white
organic light emitting device.

3. The OLED display panel according to claim 1, wherein
the light transmitting region is not provided with an anode
and/or a light emitting function film of the white organic light
emitting device.

4. The OLED display panel according to claim 1, wherein
the light transmitting region is arranged on a region of the
pixel unit where a thin film transistor device and a metal wire
are not provided.

5. The OLED display panel according to claim 1, wherein
the respective light transmitting regions in the plurality of
pixel units have a same position and a same size.

6. The OLED display panel according to claim 1, wherein
the respective light transmitting regions in the plurality of
pixel units have a different position and a different size.

7. The OLED display panel according to claim 1, wherein
the plurality of pixel units comprise a green pixel unit, a red
pixel unit and a blue pixel unit, the light transmitting region of
the green pixel unit has an area of T, the light transmitting
region of the red pixel unit has an area of Ty, the light trans-
mitting region of the blue pixel unit has an area of T, wherein
T>T>T5.

8. The OLED display panel according to claim 1, wherein
the OLED display panel comprises an array substrate;

the array substrate comprises a base substrate, a thin film

transistor devices and the color filter;

the thin film transistor devices and the color filter are

arranged on the base substrate; and

an overcoat is arranged on the thin film transistor device

and the color filter, and the white organic light emitting
device is arranged on the overcoat.

9. The OLED display panel according to claim 1, wherein
the OLED display panel comprises an array substrate and a
packaging substrate,

the array substrate comprises a base substrate, a thin film

transistor device and the white organic light emitting
device;
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the thin film transistor device and the white organic light

emitting device are arranged on the base substrate; and

the color filter is arranged on the packaging substrate at a

position corresponding to the white organic light emit-
ting device.

10. A method for manufacturing the organic light emitting
diode (OLED) display panel according to claim 1, comprising
a step of:

forming the color filter and the white organic light emitting

device in the light emitting region in each of the plurality
of pixel units included in the OLED display panel,
wherein the light transmitting region in each of the plu-
rality of pixel units is not provided with the color filter.

11. The method according to claim 10, further comprising
a step of:

forming a cathode of the white organic light emitting

device in the light emitting region in each of the plurality
of pixel units, wherein the light transmitting region in
each of the plurality of pixel units is not provided with
the cathode.

12. The method according to claim 10, further comprising
a step of:

forming an anode, a light emitting function film and a

cathode of the white organic light emitting device in the
light emitting region in each of the plurality of pixel
units, wherein the light transmitting region in each of the
plurality of pixel units is not provided with the anode, the
light emitting function film and the cathode.

13. The method according to claim 10, further comprising
a step of:
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forming an anode and a light emitting function film of the
white organic light emitting device in the light emitting
region in each of the plurality of pixel units, wherein the
light transmitting region in each of the plurality of pixel
units is not provided with the anode and/or the light
emitting function film.

14. The OLED display panel according to claim 2, wherein
the light transmitting region is not provided with an anode
and/or a light emitting function film of the white organic light
emitting device.

15. The OLED display panel according to claim 2, wherein
the light transmitting region is arranged on a region of the
pixel unit where a thin film transistor device and a metal wire
are not provided.

16. The OLED display panel according to claim 3, wherein
the light transmitting region is arranged on a region of the
pixel unit where a thin film transistor device and a metal wire
are not provided.

17. The OLED display panel according to claim 4, wherein
the light transmitting region is arranged on a region of the
pixel unit where a thin film transistor device and a metal wire
are not provided.

18. The OLED display panel according to claim 6, wherein
the plurality of pixel units comprise a green pixel unit, a red
pixel unit and a blue pixel unit, the light transmitting region of
the green pixel unit has an area of T, the light transmitting
region of the red pixel unit has an area of T, the light trans-
mitting region of the blue pixel unit has an area of T, wherein
T>T>T5.
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