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Step 1: provides a first substrate (1), forming thin-film transistors (3) and
bottom wiring (2) on the first substrate (1), and then forming a passivation
layer (4) on the bottom wiring (2), the thin-film transistors (3), and the
first substrate (1);

Step 2: arranging a red filter on the passivation layer (4) in the red sub
pixel zone, arranging a green filter on the passivation layer (4) in the
green sub pixel zone, arranging a blue filter (25) on the passivation layer
(4) in the blue sub pixel zone (20); and then forming a planarization

layer (5) on the passivation layer (4) and the red filter, the green filter,
and the blue filter (25);

Step 3: sequentially forming a first electrode (6) and an organic layer (7)
on the planarization layer (5) in the red sub pixel zone, the green sub
pixel zone, the blue sub pixel zone (20), and the white sub pixel zone
(40) and also forming a spacer layer (10) on the planarization layer (5)
between two adjacent ones of the sub pixel zones; and then forming a
second electrode (8) on the organic layers (7) and the spacer layers (10)
and forming a second substrate (9) on the second electrode (8).

Fig. 3
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OLED DISPLAY DEVICE AND
MANUFACTURING METHOD THEREOF

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to the field of display-
ing technology, and in particular to an organic light emitting
diode (OLED) display device and a manufacturing method
thereof.

[0003] 2. The Related Arts

[0004] An OLED (Organic Light Emitting Diode) is a flat
panel displaying technique of extremely prosperous future
and it shows excellent displaying performance and also pos-
sesses various advantages, such as being self-luminous,
simple structure, being ultra thin, fast response, wide view
angle, low power consumption, and being capable of achiev-
ing flexible displaying and is thus regarded as a “dream dis-
play” and has attracted the attention of major display manu-
facturers and becomes the mainstream of the third-generation
display devices of the field of displaying technology.

[0005] An OLED display device generally comprises a
substrate, an anode formed on the substrate, an organic light
emission layer formed on the anode, an electron transport
layer formed on the organic light emission layer, and a cath-
ode formed on the electron transport layer. In operation, holes
from the anodes and electrons from the cathode are injected
into the organic light emission layer. These electrons and
holes are combined to become excited electron-hole pairs and
the excited electron-hole pairs are converted from the excited
state to the ground state for achieving illumination.

[0006] In a manufacture process of an OLED display
device, to reduce the difficulty of the process and deteriora-
tion and inhomogeneity of color and brightness of lumines-
cent materials, it is common to adopt a display method involv-
ing sub pixels of four colors including red (R), green (G), blue
(B), and white (W) is commonly utilized. This is WRGB
OLED displaying. The operation principle of WRGB OLED
displaying is to utilize a white organic light emitting diode to
emit white light and color filters to convert the white light into
red light, green light, and blue light for providing an OLED
display device with WRGB four color displaying.

[0007] As shown in FIG. 1, in a pixel structure of a conven-
tional WRGB OLED, an organic light emitting diode used is
a white organic light emitting diode that emits white light,
while red, green, and blue sub pixels comprise filters 300 that
respectively convert the white light into red light, green light,
and blue light. A white sub pixel remains to emit white light
and requires no filter 300. Thus, the layer where a white
organic light emitting diode of the white sub pixel is formed
1s lower than the layer where an organic light emitting diode
of the red, green, blue sub pixel is formed. Thus, a first
electrode layer 100 of the white sub pixel is also lower than a
first electrode layer 100" of the red, green, or blue sub pixel. A
vertical distance y1 between the first electrode layer 100 of
the white sub pixel and bottom wiring 400 of the white sub
pixel is smaller than a vertical distance y2 between the first
electrode layer 100" of the red, green, or blue sub pixel and the
bottom wiring 400. Structures of the blue sub pixel and the
white sub pixel are illustrated in FIG. 1 for explanation.
[0008] In an actual manufacturing process, introduction of
impurity resulting from improper treatments (such as residue
of photo resist, unclean etching) may easily cause influence
on the white sub pixel of which the vertical distance between
the bottom wiring 400 and the first electrode layer 100 is

Jun. 23,2016

shorter, whereby shorting or over current may occur between
the bottom wiring 400 and the first electrode 100 in an area
200 where the bottom wiring 400 and the first electrode 100
overlap each other.

SUMMARY OF THE INVENTION

[0009] An object of the present invention is to provide an
organic light emitting diode (OLED) display device, which
prevents shorting or over current occurring between bottom
wiring and a first electrode of a white sub pixel zone.

[0010] Another object of the present invention is to provide
a manufacturing method of an OLED display device, which
has a simple manufacture process and is to perform and
allows an OLED display device manufactured with such a
manufacturing method to prevent the occurrence of shorting
or over current between a first electrode of a white sub pixel
zone and bottom wiring thereby enhancing the yield rate of
manufacture of the OLED display device.

[0011] To achieve the above objects, the present invention
first provides an OLED display device, which comprises: a
red sub pixel zone, a green sub pixel zone, a blue sub pixel
zone, and a white sub pixel zone;

[0012] wherein the white sub pixel zone comprises: a first
substrate, bottom wiring and a thin-film transistor formed on
the first substrate, a passivation layer formed on the bottom
wiring, the thin-film transistor, and the first substrate, a pla-
narization layer formed on the passivation layer, a first elec-
trode formed on the planarization layer, an organic layer
formed on the first electrode, a second electrode formed on
the organic layer, and a second substrate arranged on the
second electrode;

[0013] wherein a thickness of the planarization of the white
sub pixel zone is greater than thicknesses of the planarization
layers of the red sub pixel zone, the green sub pixel zone, and
the blue sub pixel zone.

[0014] Theblue sub pixel zone comprises: a first substrate,
bottom wiring and a thin-film transistor formed on the first
substrate, a passivation layer formed on the bottom wiring,
the thin-film transistor, and the first substrate, a blue filter
formed on the passivation layer, a planarization layer formed
on the blue filter, a first electrode formed on the planarization
layer, an organic layer formed on the first electrode, a second
electrode formed on the organic layer, and a second substrate
formed on the second electrode;

[0015] the red sub pixel zone comprises: a first substrate,
bottom wiring and a thin-film transistor formed on the first
substrate, a passivation layer formed on the bottom wiring,
the thin-film transistor, and the first substrate, a red filter
formed on the passivation layer, a planarization layer formed
on the red filter, a first electrode formed on the planarization
layer, an organic layer formed on the first electrode, a second
electrode formed on the organic layer, and a second substrate
formed on the second electrode; and

[0016] the green sub pixel zone comprises: a first substrate,
bottom wiring and a thin-film transistor formed on the first
substrate, a passivation layer formed on the bottom wiring,
the thin-film transistor, and the first substrate, a green filter
formed on the passivation layer, a planarization layer formed
on the green filter, a first electrode formed on the planariza-
tion layer, an organic layer formed on the first electrode, a
second electrode formed on the organic layer, and a second
substrate formed on the second electrode.
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[0017] The thickness of the planarization layer of the white
sub pixel zone is equal to a sum of thicknesses of the pla-
narization layer and the blue filter of the blue sub pixel zone.
[0018] A spacerlayer is arranged between two adjacent sub
pixel zones of the red sub pixel zone, the green sub pixel zone,
the blue sub pixel zone, and the white sub pixel zone and the
spacer layer is located between the planarization layer and the
second electrode to separate the first electrodes and the
organic layers of the two adjacent sub pixel zones from each
other.

[0019] The first substrate is a transparent substrate; the first
electrode is an anode, which is a transparent electrode; and
the second electrode is a cathode, which is a reflective elec-
trode.

[0020] The first electrode extends through vias formed in
the passivation layer and the planarization layer to electrically
engage the thin-film transistor.

[0021] The present invention also provides a manufactur-
ing method of an OLED display device, which comprises the
following steps:

[0022] (1)afirstsubstrate, forming thin-film transistors and
bottom wiring on the first substrate, and then forming a pas-
sivation layer on the bottom wiring, the thin-film transistors,
and the first substrate;

[0023] (2) arranging a red filter on the passivation layer in
the red sub pixel zone, arranging a green filter on the passi-
vation layer in the green sub pixel zone, arranging a blue filter
on the passivation layer in the blue sub pixel zone; and then
forming a planarization layer on the passivation layer and the
red filter, the green filter, and the blue filter; and

[0024] (3) sequentially forming a first electrode and an
organic layer on the planarization layer in the red sub pixel
zone, the green sub pixel zone, the blue sub pixel zone, and
the white sub pixel zone and also forming a spacer layer on the
planarization layer between two adjacent ones of the sub pixel
zones; and then forming a second electrode on the organic
layers and the spacer layers and forming a second substrate on
the second electrode.

[0025] Instep (2), the planarization has a thickness of in the
white sub pixel zone that is greater than thicknesses of the
planarization layers in the red sub pixel zone, the green sub
pixel zone, and the blue sub pixel zone.

[0026] Instep(2), the thickness of the planarization layer is
equal to a sum of thicknesses of the planarization layer and
the blue filter in the blue sub pixel zone.

[0027] Instep (1), a process of forming the thin-film tran-
sistor is depositing, in sequence, a gate layer, a first insulation
layer that is located on the gate layer, a semiconductor layer
that is located on the first insulation layer, and a source/drain
layer that is formed on the semiconductor layer on the first
substrate.

[0028] The first substrate is a transparent substrate; the first
electrode is an anode, which is a transparent electrode; and
the second electrode is a cathode, which is a reflective elec-
trode.

[0029] Step 3 further comprises the following step: forming
vias in the planarization layer and the passivation layer and
allowing the first electrode to extend through the vias of the
planarization layer and the passivation layer to electrically
engage the thin-film transistor.

[0030] The present invention further provides an OLED
display device, which comprises: a red sub pixel zone, a green
sub pixel zone, a blue sub pixel zone, and a white sub pixel
zone;
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[0031] wherein the white sub pixel zone comprises: a first
substrate, bottom wiring and a thin-film transistor formed on
the first substrate, a passivation layer formed on the bottom
wiring, the thin-film transistor, and the first substrate, a pla-
narization layer formed on the passivation layer, a first elec-
trode formed on the planarization layer, an organic layer
formed on the first electrode, a second electrode formed on
the organic layer, and a second substrate arranged on the
second electrode;

[0032] wherein a thickness of the planarization of the white
sub pixel zone is greater than thicknesses of the planarization
layers of the red sub pixel zone, the green sub pixel zone, and
the blue sub pixel zone;

[0033] wherein the blue sub pixel zone comprises: a first
substrate, bottom wiring and a thin-film transistor formed on
the first substrate, a passivation layer formed on the bottom
wiring, the thin-film transistor, and the first substrate, a blue
filter formed on the passivation layer, a planarization layer
formed on the blue filter, a first electrode formed on the
planarization layer, an organic layer formed on the first elec-
trode, a second electrode formed on the organic layer, and a
second substrate formed on the second electrode;

[0034] the red sub pixel zone comprises: a first substrate,
bottom wiring and a thin-film transistor formed on the first
substrate, a passivation layer formed on the bottom wiring,
the thin-film transistor, and the first substrate, a red filter
formed on the passivation layer, a planarization layer formed
on the red filter, a first electrode formed on the planarization
layer, an organic layer formed on the first electrode, a second
electrode formed on the organic layer, and a second substrate
formed on the second electrode; and

[0035] the green sub pixel zone comprises: a first substrate,
bottom wiring and a thin-film transistor formed on the first
substrate, a passivation layer formed on the bottom wiring,
the thin-film transistor, and the first substrate, a green filter
formed on the passivation layer, a planarization layer formed
on the green filter, a first electrode formed on the planariza-
tion layer, an organic layer formed on the first electrode, a
second electrode formed on the organic layer, and a second
substrate formed on the second electrode;

[0036] wherein the thickness of the planarization layer of
the white sub pixel zone is equal to the sum of thicknesses of
the planarization layer and the blue filter of the blue sub pixel
zone; and

[0037] wherein a spacer layer is arranged between two
adjacent sub pixel zones of the red sub pixel zone, the green
sub pixel zone, the blue sub pixel zone, and the white sub
pixel zone and the spacer layer is located between the pla-
narization layer and the second electrode to separate the first
electrodes and the organic layers of the two adjacent sub pixel
zones from each other.

[0038] The efficacy of the present invention is that the
present invention provides an OLED display device and a
manufacturing method thereof, in which the planarization
layer of the white sub pixel zone is made to have a thickness
greater than the thickness of the planarization layer of the
other sub pixel zones so as to increase the vertical distance
between the bottom wiring and the first electrode in the white
sub pixel zone thereby compensating the problem that the
vertical distance between the bottom wiring and the first
electrode of the white sub pixel zone is relatively small result-
ing from lacking of a filter in the white sub pixel zone and
preventing the occurrence of shorting or over current between
the first electrode and the bottom wiring of the white sub
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pixel. The manufacturing method is simple and easy to per-
form and may prevent the occurrence of shorting or over
current between the first electrode and the bottom wiring of
the white sub pixel zone thereby enhancing yield rate of
manufacture of the OLED display device.

[0039] For better understanding of the features and techni-
cal contents of the present invention, reference will be made
to the following detailed description of the present invention
and the attached drawings. However, the drawings are pro-
vided for the purposes of reference and illustration and are not
intended to impose limitations to the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] The technical solution, as well as other beneficial
advantages, of the present invention will become apparent
from the following detailed description of an embodiment of
the present invention, with reference to the attached draw-
ings.

[0041] In the drawings:

[0042] FIG. 1 is a schematic view showing a conventional
OLED display device that adopts the WRGB technique;
[0043] FIG. 2 is a schematic view illustrating an OLED
display device according to the present invention;

[0044] FIG. 3 is a flow chart illustrating a manufacturing
method of an OLED display device according to the present
invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0045] To further expound the technical solution adopted in
the present invention and the advantages thereof, a detailed
description is given to a preferred embodiment of the present
invention and the attached drawings.

[0046] Referring to FIG. 2, the present invention provides
an organic light emitting diode (OLED) display device,
which comprises a red sub pixel zone, a green sub pixel zone,
a blue sub pixel zone 20, and a white sub pixel zone 40.
[0047] The white sub pixel zone 40 comprises: a first sub-
strate 1, bottom wiring 2 and a thin-film transistor 3 formed
on the first substrate 1, a passivation layer 4 formed on the
bottom wiring 2, the thin-film transistor 3, and the first sub-
strate 1, a planarization layer 5 formed on the passivation
layer 4, a first electrode 6 formed on the planarization layer 5,
an organic layer 7 formed on the first electrode 6, a second
electrode 8 formed on the organic layer 7, and a second
substrate 9 arranged on the second electrode 8.

[0048] The blue sub pixel zone 20 comprises: a first sub-
strate 1, bottom wiring 2 and a thin-film transistor 3 formed
on the first substrate 1, a passivation layer 4 formed on the
bottom wiring 2, the thin-film transistor 3, and the first sub-
strate 1, a blue filter 25 formed on the passivation layer 4, a
planarization layer 5 formed on the blue filter, a first electrode
6 formed on the planarization layer 5, an organic layer 7
formed on the first electrode 6, a second electrode 8 formed on
the organic layer 7, and a second substrate 9 formed on the
second electrode 8.

[0049] Thered subpixel zone (not shown) comprises: a first
substrate 1, bottom wiring 2 and a thin-film transistor 3
formed on the first substrate 1, a passivation layer 4 formed on
the bottom wiring 2, the thin-film transistor 3, and the first
substrate 1, a red filter formed on the passivation layer 4, a
planarization layer 5 formed on the red filter, a first electrode
6 formed on the planarization layer 5, an organic layer 7
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formed on the firstelectrode 6, a second electrode 8 formed on
the organic layer 7, and a second substrate 9 formed on the
second electrode 8.

[0050] The green sub pixel zone (not shown) comprises: a
first substrate 1, bottom wiring 2 and a thin-film transistor 3
formed on the first substrate 1, a passivation layer 4 formed on
the bottom wiring 2, the thin-film transistor 3, and the first
substrate 1, a green filter formed on the passivation layer 4, a
planarization layer 5 formed on the green filter, a first elec-
trode 6 formed on the planarization layer 5, an organic layer
7 formed on the first electrode 6, a second electrode 8 formed
on the organic layer 7, and a second substrate 9 formed on the
second electrode §.

[0051] Particularly, the planarization layer 5 of the white
sub pixel zone 40 has a thickness greater than thicknesses of
the planarization layers 5 of the red sub pixel zone, the green
sub pixel zone, and the blue sub pixel zone 20. preferably, the
thickness of the planarization layer 5 of the white sub pixel
zone 40 is equal to a sum of thicknesses of the planarization
layer 5 and the blue filter 25 of the blue sub pixel zone 20.
Further, the thicknesses of the planarization layers 5 of the red
sub pixel zone, the green sub pixel zone, and the blue sub
pixel zone 20 are identical. The thicknesses of the red filter of
the red sub pixel zone, the green filter of the green sub pixel
zone, and the blue filter 25 of the blue sub pixel zone 20 are
also identical. Under such a condition, the first electrode 6 of
the white sub pixel zone 40 and the first electrodes 6 of the red
sub pixel zone, the green sub pixel zone, and the blue sub
pixel zone 20 are located at the same altitude and correspond-
ingly, the vertical distances thereof from the bottom wiring 2
are also identical, whereby the problem that the vertical dis-
tance between the bottom wiring 2 and the first electrode 6 of
the white sub pixel zone 40 is relatively short resulting from
lacking of filter in the white sub pixel zone is eliminated so as
to effectively prevent shorting or over current occurring
between the first electrode 6 of the white sub pixel zone 40
and the bottom wiring 2.

[0052] Further, a spacer layer 10 is arranged between any
two adjacent sub pixel zones of the red sub pixel zone, the
green sub pixel zone, the blue sub pixel zone 20, and the white
sub pixel zone 40. The spacer layer 10 is located between the
planarization layer 5 and the second electrode 8 and separate
the first electrodes 6 and the organic layers 7 of the two
adjacent sub pixel zones from each other. The spacer layer 10
provides not only an effect of separating adjacent sub pixel
zones, but also an effect of supporting the second substrate 9.
Preferably, the spacer layer 10 is made of an insulation mate-
rial.

[0053] Specifically, the bottom wiring 2 comprises signal
lines, such as data lines DL1-DLn and SL1-SLm, and power
lines, such as high voltage level power lines EVDD and low
voltage level power lines EVSS. If a sub pixel includes a
compensation circuit, then the bottom wiring may further
include auxiliary power lines that supply assisting voltages,
reference power lines that supply reference voltages, and
initialization power lines that supply initialization voltages.
[0054] Specifically, the first substrate 1 is a transparent
substrate; the first electrode 6 is an anode, which is a trans-
parent electrode made of a transparent conductive material,
such as ITO (Indium Tin Oxide); the second electrode 8 is a
cathode, which is a reflective electrode made of a metallic
material, such as aluminum magnesium, or silver.

[0055] Specifically, the organic layer 7 comprises: a hole
transport layer formed on the first electrode 6, a white light
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emission layer formed on the hole transport layer, and an
electron transport layer formed on the white light emission
layer. When a driving voltage is applied between the first
electrode 6 and the second electrode 8, electrons and holes are
respectively injected from the second electrode 8 and the first
electrode 6 into the electron transport layer and the hole
transport layer and the electrons and the holes respectively
migrate through the electron transport layer and the hole
transport layer into the light emission layer to collide each
other in the white light emission layer so as to form excitons
and make the light emission molecules excited, whereby the
latter gives off white light after radiative relaxation. The light
can be directly projected out through the transparent first
electrode 6 or is first reflected by the reflective second elec-
trode 8 to project out through the transparent first electrode 6.
[0056] Specifically, the thin-film transistor 3 comprises a
gate layer formed on the first substrate 1, a first insulation
layer 11 formed on the gate layer, a semiconductor layer
formed on the first insulation layer 11, and a source/drain
layer formed on the semiconductor layer. The first electrode 6
extends through vias 31 formed in the passivation layer 4 and
the planarization layer 5 to electrically connect with the drain
of the thin-film transistor 3.

[0057] Referring to FIG. 3, the present invention also pro-
vides amethod for manufacturing the above-described OLED
display device, which comprises the following steps:

[0058] Step 1: provides a first substrate 1, forming thin-film
transistors 3 and bottom wiring 2 on the first substrate 1, and
then forming a passivation layer 4 on the bottom wiring 2, the
thin-film transistors 3, and the first substrate 1.

[0059] The bottom wiring 2 comprises signal lines, such as
data lines DL1-DLn and SL.1-SL.m, and power lines, such as
high voltage level power lines EVDD and low voltage level
power lines EVSS. If a sub pixel includes a compensation
circuit, then the bottom wiring may further include auxiliary
power lines that supply assisting voltages, reference power
lines that supply reference voltages, and initialization power
lines that supply initialization voltages.

[0060] Specifically, the process of forming the thin-film
transistor 3 is depositing, in sequence, a gate layer, a first
insulation layer 11 that is located on the gate layer, a semi-
conductor layer that is located on the first insulation layer 11,
and a source/drain layer that is formed on the semiconductor
layer on the first substrate 1.

[0061] Step 2: arranging a red filter on the passivation layer
4 in the red sub pixel zone, arranging a green filter on the
passivation layer 4 in the green sub pixel zone, arranging a
blue filter 25 on the passivation layer 4 in the blue sub pixel
zone 20; and then forming a planarization layer 5 on the
passivation layer 4 and the red filter, the green filter, and the
blue filter 25.

[0062] The planarization layer 5 of the white sub pixel zone
40 has a thickness greater than thicknesses of the planariza-
tion layers 5 of the red sub pixel zone, the green sub pixel
zone, and the blue sub pixel zone 20. Preferably, the thickness
of the planarization layer 5 of the white sub pixel zone 40 is
equal to a sum of thicknesses of the planarization layer 5 and
the blue filter 25 of the blue sub pixel zone 20.

[0063] Step 3: sequentially forming a first electrode 6 and
an organic layer 7 on the planarization layer 5 in the red sub
pixel zone, the green sub pixel zone, the blue sub pixel zone
20, and the white sub pixel zone 40 and also forming a spacer
layer 10 on the planarization layer 5 between two adjacent
ones of the sub pixel zones; and then forming a second elec-
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trode 8 on the organic layers 7 and the spacer layers 10 and
forming a second substrate 9 on the second electrode 8.
[0064] The spacer layer 10 provides not only an effect of
separating adjacent sub pixel zones, but also an effect of
supporting the second substrate 9, and the spacer layer 10 is
made of an insulation material.

[0065] Step 3 may further comprises the following steps:
forming vias 31 in the planarization layer 4 and the passiva-
tion layer 5, and allowing the first electrode 6 to extend
through the vias 31 of the planarization layer 4 and the pas-
sivation layer 5 to electrically engage the thin-film transistor
3

[0066] In summary, the present invention provides an
OLED display device and a manufacturing method thereof, in
which the planarization layer of the white sub pixel zone is
made to have a thickness greater than the thickness of the
planarization layer of the other sub pixel zones so as to
increase the vertical distance between the bottom wiring and
the first electrode in the white sub pixel zone thereby com-
pensating the problem that the vertical distance between the
bottom wiring and the first electrode of the white sub pixel
zone is relatively small resulting from lacking of a filter in the
white sub pixel zone and preventing the occurrence of short-
ing or over current between the first electrode and the bottom
wiring of the white sub pixel. The manufacturing method is
simple and easy to perform and may prevent the occurrence of
shorting or over current between the first electrode and the
bottom wiring of the white sub pixel zone thereby enhancing
vyield rate of manufacture of the OLED display device.
[0067] Based on the description given above, those having
ordinary skills of the art may easily contemplate various
changes and modifications of the technical solution and tech-
nical ideas of the present invention and all these changes and
modifications are considered within the protection scope of
right for the present invention.

What is claimed is:

1. An organic light emitting diode (OLED) display device,
comprising: a red sub pixel zone, a green sub pixel zone, a
blue sub pixel zone, and a white sub pixel zone;

wherein the white sub pixel zone comprises: a first sub-

strate, bottom wiring and a thin-film transistor formed
on the first substrate, a passivation layer formed on the
bottom wiring, the thin-film transistor, and the first sub-
strate, a planarization layer formed on the passivation
layer, a first electrode formed on the planarization layer,
an organic layer formed on the first electrode, a second
electrode formed on the organic layer, and a second
substrate arranged on the second electrode;

wherein a thickness of the planarization of the white sub

pixel zone is greater than thicknesses of the planariza-
tion layers of the red sub pixel zone, the green sub pixel
zone, and the blue sub pixel zone.

2. The OLED display device as claimed in claim 1, wherein
the blue sub pixel zone comprises: a first substrate, bottom
wiring and a thin-film transistor formed on the first substrate,
apassivation layer formed on the bottom wiring, the thin-film
transistor, and the first substrate, a blue filter formed on the
passivation layer, a planarization layer formed on the blue
filter, a first electrode formed on the planarization layer, an
organic layer formed on the first electrode, a second electrode
formed on the organic layer, and a second substrate formed on
the second electrode;

the red sub pixel zone comprises: a first substrate, bottom

wiring and a thin-film transistor formed on the first sub-
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strate, a passivation layer formed on the bottom wiring,
the thin-film transistor, and the first substrate, a red filter
formed on the passivation layer, a planarization layer
formed on the red filter, a first electrode formed on the
planarization layer, an organic layer formed on the first
electrode, a second electrode formed on the organic
layer, and a second substrate formed on the second elec-
trode;

the green sub pixel zone comprises: a first substrate, bot-
tom wiring and a thin-film transistor formed on the first
substrate, a passivation layer formed on the bottom wir-
ing, the thin-film transistor, and the first substrate, a
green filter formed on the passivation layer, a planariza-
tion layer formed on the green filter, a first electrode
formed on the planarization layer, an organic layer
formed on the first electrode, a second electrode formed
on the organic layer, and a second substrate formed on
the second electrode.

3. The OLED display device as claimed in claim 1, wherein
the thickness of the planarization layer of the white sub pixel
zone is equal to a sum of thicknesses of the planarization layer
and the blue filter of the blue sub pixel zone.

4. The OLED display device as claimed in claim 2, wherein
a spacer layer is arranged between two adjacent sub pixel
zones of the red sub pixel zone, the green sub pixel zone, the
blue sub pixel zone, and the white sub pixel zone and the
spacer layer is located between the planarization layer and the
second electrode to separate the first electrodes and the
organic layers of the two adjacent sub pixel zones from each
other.

5. The OLED display device as claimed in claim 1, wherein
the first substrate is a transparent substrate; the first electrode
is an anode, which is a transparent electrode; and the second
electrode 1s a cathode, which is a reflective electrode.

6. The OLED display device as claimed in claim 1, wherein
the first electrode extends through vias formed in the passi-
vation layer and the planarization layer to electrically engage
the thin-film transistor.

7. A manufacturing method of an organic light emitting
diode (OLED) display device, comprising the following
steps:

(1) a first substrate, forming thin-film transistors and bot-
tom wiring on the first substrate, and then forming a
passivation layer on the bottom wiring, the thin-film
transistors, and the first substrate;

(2) arranging a red filter on the passivation layer in the red
sub pixel zone, arranging a green filter on the passivation
layer in the green sub pixel zone, arranging a blue filter
on the passivation layer in the blue sub pixel zone; and
then forming a planarization layer on the passivation
layer and the red filter, the green filter, and the blue filter;

(3) sequentially forming a first electrode and an organic
layer on the planarization layer in the red sub pixel zone,
the green sub pixel zone, the blue sub pixel zone, and the
white sub pixel zone and also forming a spacer layer on
the planarization layer between two adjacent ones of the
sub pixel zones; and then forming a second electrode on
the organic layers and the spacer layers and forming a
second substrate on the second electrode.

8. The manufacturing method of the OLED display device
as claimed in claim 7, wherein in step (2), the planarization
has a thickness of in the white sub pixel zone that is greater
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than thicknesses of the planarization layers in the red sub
pixel zone, the green sub pixel zone, and the blue sub pixel
zone.

9. The manufacturing method of the OLED display device
as claimed in claim 8, wherein in step (2), the thickness of the
planarization layer is equal to a sum of thicknesses of the
planarization layer and the blue filter in the blue sub pixel
zone.

10. The manufacturing method of the OLED display device
as claimed in claim 7, wherein in step (1), a process of form-
ing the thin-film transistor is depositing, in sequence, a gate
layer, a first insulation layer that is located on the gate layer,
a semiconductor layer that is located on the first insulation
layer, and a source/drain layer that is formed on the semicon-
ductor layer on the first substrate.

11. The manufacturing method ofthe OLED display device
as claimed in claim 7, wherein the first substrate is a trans-
parent substrate; the first electrode is an anode, which is a
transparent electrode; and the second electrode is a cathode,
which is a reflective electrode.

12. The manufacturing method of the OLED display device
as claimed in claim 7, wherein step 3 further comprises the
following step: forming vias in the planarization layer and the
passivation layer and allowing the first electrode to extend
through the vias of the planarization layer and the passivation
layer to electrically engage the thin-film transistor.

13. An organic light emitting diode (OLED) display
device, comprising: a red sub pixel zone, a green sub pixel
zone, a blue sub pixel zone, and a white sub pixel zone;

wherein the white sub pixel zone comprises: a first sub-

strate, bottom wiring and a thin-film transistor formed
on the first substrate, a passivation layer formed on the
bottom wiring, the thin-film transistor, and the first sub-
strate, a planarization layer formed on the passivation
layer, a first electrode formed on the planarization layer,
an organic layer formed on the first electrode, a second
electrode formed on the organic layer, and a second
substrate arranged on the second electrode;

wherein a thickness of the planarization of the white sub

pixel zone is greater than thicknesses of the planariza-
tion layers of the red sub pixel zone, the green sub pixel
zone, and the blue sub pixel zone;

wherein the blue sub pixel zone comprises: a first substrate,

bottom wiring and a thin-film transistor formed on the
first substrate, a passivation layer formed on the bottom
wiring, the thin-film transistor, and the first substrate, a
blue filter formed on the passivation layer, a planariza-
tion layer formed on the blue filter, a first electrode
formed on the planarization layer, an organic layer
formed on the first electrode, a second electrode formed
on the organic layer, and a second substrate formed on
the second electrode;

the red sub pixel zone comprises: a first substrate, bottom

wiring and a thin-film transistor formed on the first sub-
strate, a passivation layer formed on the bottom wiring,
the thin-film transistor, and the first substrate, a red filter
formed on the passivation layer, a planarization layer
formed on the red filter, a first electrode formed on the
planarization layer, an organic layer formed on the first
electrode, a second electrode formed on the organic
layer, and a second substrate formed on the second elec-
trode;

the green sub pixel zone comprises: a first substrate, bot-

tom wiring and a thin-film transistor formed on the first
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substrate, a passivation layer formed on the bottom wit-
ing, the thin-film transistor, and the first substrate, a
green filter formed on the passivation layer, a planariza-
tion layer formed on the green filter, a first electrode
formed on the planarization layer, an organic layer
formed on the first electrode, a second electrode formed
on the organic layer, and a second substrate formed on
the second electrode;

wherein the thickness of the planarization layer of the

white sub pixel zoneis equal to the sum of thicknesses of
the planarization layer and the blue filter of the blue sub
pixel zone;

wherein a spacer layer is arranged between two adjacent

sub pixel zones of the red sub pixel zone, the green sub
pixel zone, the blue sub pixel zone, and the white sub
pixel zone and the spacer layer is located between the
planarization layer and the second electrode to separate
the first electrodes and the organic layers of the two
adjacent sub pixel zones from each other.

14. The OLED display device as claimed in claim 13,
wherein the first substrate is a transparent substrate; the first
electrode is an anode, which is a transparent electrode; and
the second electrode is a cathode, which is a reflective elec-
trode.

15. The OLED display device as claimed in claim 13,
wherein the first electrode extends through vias formed in the
passivation layer and the planarization layer to electrically
engage the thin-film transistor.
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