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A bottom emission organic electroluminescence display, a 
preparation method thereof, and a display apparatus are pro 
vided. The display includes a base substrate (100), and at least 
one dielectric thin film layer group (200) and a thin film 
transistor (300) that are successively arranged on the base 
substrate; each dielectric thin film layer group (200) compris 
ing at least two stacked dielectric thin film layers (201, 202, 
203), the refractive indices of which are increased progres 
sively from the base substrate towards the thin film transistor. 
Because at least one group of at least two stacked dielectric 
thin film layers, the refractive indices of which are increased 
progressively from the base substrate towards the thin film 
transistor, are added between the base substrate and the thin 
film transistor, not only the reflectance of the surface of the 
metal layers contained in the thin film transistor (300) may be 
decreased, but also the loss rate of the emitted light may be 
decreased, thereby improving the image quality and display 
effect. 
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Forming a pattern of a first dielectric thin film layer on S301 
the base substrate 

- 

Forming a pattern of a second dielectric thin film layer on the first 
dielectric thin film layer, wherein the refractive index of the second - S302 

dielectric thin film layer is greater than that of thc first dielectric thin film 
layer. 

t 

Forming a pattern of a gate electrode on the second S303 
dielectric thin film layer. 

active layer, an etch stop layer, source? drain electrodes, a 
protection layer and a pixel electrode on the pattern of the 

Fig.3 
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Fig. 4d 
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BOTTOM EMISSION ORGANIC 
ELECTROLUMNESCENCE DISPLAY 
DEVICE, PREPARATION METHOD 

THEREOF, AND DISPLAY APPARATUS 

TECHNICAL FIELD 

0001. The Embodiments of the present invention relate to 
a bottom emission organic electroluminescence display 
device, a preparation method thereof, and a display apparatus. 

BACKGROUND 

0002 An organic electroluminescence display device 
(OLED. Organic light-emitting device) is a device in which 
organic semiconductor light emitting materials are driven by 
an electric field to emit light by the injection and recombina 
tion of current carriers. The light-emitting principle thereof is 
that: an indium tin oxide (ITO) transparent electrode and a 
metal electrode are used as the anode and cathode of the 
display device respectively; electrons and holes which are 
driven by a certain electric Voltage are injected into the elec 
trode and hole transport layers from the cathode and anode 
respectively, then move to the light emitting layer and are met 
in the light emitting layer to form excitons which excite the 
light emitting molecules for radiation relaxation, thereby 
emitting visible light. OLED has the advantages of being 
thinner and lighter, active emitting light without the need of 
backlight, wide view angle, high resolution, high lightness, 
rapid response, low energy consumption, wide service tem 
perature range, high shock resistance, low cost, being capable 
of Soft display and so on. 

SUMMARY 

0003. An embodiment of the present invention provides a 
bottom emission organic electroluminescence display device 
which comprises: a base Substrate, and at least one dielectric 
thin film layer group and a thin film transistor that are suc 
cessively arranged on the base substrate. Each dielectric thin 
film layer group comprises at least two stacked dielectric thin 
film layers, the refractive indices of which are increased pro 
gressively from the base substrate towards the thin film tran 
sistor. 
0004. In a potential implementation, each dielectric thin 
film layer group comprises a first dielectric thin film layer and 
a second dielectric thin film layer arranged on the first dielec 
tric thin film layer. 
0005. The second dielectric thin film layer has a refractive 
index higher than that of the first dielectric thin film layer. 
0006. In a potential implementation, a ratio of the refrac 

tive index of the first dielectric thin film layer to that of the 
second dielectric thin film layer is 0.4 to 0.6. 
0007. In a potential implementation, the material of the 

first dielectric thin film layer is selected from the group con 
sisting of SiOx, LiF. MgF, MgO, and a combination thereof. 
0008. The material of the second dielectric thin film layer 

is selected from the group consisting of SiN. CdS, CeO. 
HfO, NbOs, PbCl, SbS, and a combination thereof. 
0009. In a potential implementation, the dielectric thin 
film layers contained in each dielectric thin film layer group 
have the same optical thickness. 
0010. In a potential implementation, the optical thickness 
of the dielectric thin film layers contained in each dielectric 
thin film layer group is a quarter of a reference wavelength, 
wherein the reference wavelength is 550 nanometers. 
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0011. In a potential implementation, the uppermost 
dielectric thin film layer of the uppermost dielectric thin film 
layer group is in contact with a metal layer contained in the 
thin film transistor. 
0012. In a potential implementation, the thin film transis 
tor has a bottom-gate structure, and the metal layer is a gate 
electrode layer. Alternatively, the thin film transistor has a 
top-gate structure, and the metal layer is a source/drain elec 
trode layer. 
0013. In a potential implementation, the bottom emission 
organic electroluminescence display device further com 
prises a pixel electrode layer, a hole injection layer, a hole 
transport layer, a light emitting layer, an electron transport 
layer, an electroninjection layer and a second electrode which 
are formed above the thin film transistor. 
0014. An embodiment of the present invention further pro 
vides a display apparatus comprising the above-mentioned 
bottom emission organic electroluminescence display device. 
0015. An embodiment of the present invention further pro 
vides a method for preparing the bottom emission organic 
electroluminescence display device, which comprises: 
0016 forming at least one dielectric thin film layer group 
and a pattern of a thin film transistor on the base substrate 
Successively, wherein a process of forming each dielectric 
thin film layer group comprises: 
0017 forming at least two dielectric thin film layers, the 
refractive indices of which are increased progressively in the 
direction from the base substrate towards the thin film tran 
sistor, on the base Substrate. 
0018. In a potential implementation, a process of forming 
the pattern of the thin film transistor comprises: 
0019 forming a pattern of a gate electrode layer on an 
uppermost dielectric thin film layer; and forming a pattern 
comprising a gate insulation layer, an active layer, an etch 
stop layer, source/drain electrodes, a protection layer and a 
pixel electrode on the pattern of the gate electrode layer. 
0020. In a potential implementation, forming the pattern 
of the gate electrode layer on the uppermost dielectric thin 
film layer comprises: depositing a layer of Al/Mo metal thin 
film on the uppermost dielectric thin film layer; and forming 
the pattern of the gate electrode layer by exposing-developing 
etching process. 
0021. In a potential implementation, forming the pattern 
comprising the gate insulation layer, the active layer, the etch 
stop layer, the source/drain electrodes, the protection layer 
and the pixel electrode on the pattern of the gate electrode 
layer comprises: firstly depositing a gate insulation layer on 
the gate electrode layer, then depositing a layer of oxide 
semiconductor thin film and forming a pattern of active layer 
by exposing-developing etching process; depositing an etch 
stop layer thin film and forming a contact hole pattern for the 
source/drain electrodes to be in contact with the active layer 
by exposing-developing etching process; depositing a source? 
drain electrode metal thin film and forming a pattern of the 
Source/drain electrodes by exposing-developing etching pro 
cess; depositing the protection layer and then forming a con 
tact hole pattern for the pixel electrode to be in contact with 
the drain electrode by exposing-developing etching process; 
depositing a pixel electrode layer and forming a pattern of the 
pixel electrode by exposing-developing etching process. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0022. In order to illustrate the technical solutions of the 
embodiments of the present invention more clearly, the fig 
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ures of the embodiments are briefly described below. Appar 
ently, the figures described below merely relate to some 
embodiments of the present invention rather than are limita 
tive of the present invention. 
0023 FIGS. 1a to 1d are structural schematic diagrams of 
an bottom emission organic electroluminescence display 
device provided in an embodiment of the present invention, 
respectively. 
0024 FIG. 2 is a graph of the surface reflectance differ 
ence (F-F) of the metal layers provided in an embodiment of 
the present invention which is varied with the ratio of the 
refractive index of the first dielectric thin film layer to that of 
the second dielectric thin film layer, wherein F is the surface 
reflectance of the metal layer in case that no dielectric thin 
film layer group is arranged, and F is the Surface reflectance 
of the metal layer in case that a dielectric thin film layer group 
200 is arranged. 
0025 FIG. 3 is a flow chart of a method for preparing a 
bottom emission bottom gate organic electroluminescence 
display device provided in an embodiment of the present 
invention. 
0026 FIGS. 4a-4d are structural schematic diagrams of an 
bottom emission bottom gate organic electroluminescence 
display device after an execution of each step of an method for 
preparing the device provided in an embodiment of the 
present invention, respectively. 

DETAILED DESCRIPTION 

0027. To make the object, technical solutions, and advan 
tages of the embodiments of the present invention clearer, the 
technical solutions of the embodiments of the present inven 
tion will be described below in a clearer and more complete 
way with reference to the figure of the embodiments of the 
present invention. Apparently, the embodiments described 
are only part, rather than all of the embodiments of the present 
invention. Based on the embodiments of the present invention 
described, all the other embodiments obtained by a person of 
ordinary skills in the ail without paying inventive work fall 
into the scope of protection of the present invention. 
0028 OLEDs may be classified into two types, bottom 
emission type and top emission type, based on the light emit 
ting mode, wherein light is emitted from one side of the base 
substrate of a bottom emission OLED while light is emitted 
from the top end of a top emission OLED. OLEDs may be 
classified into two types, passive driven type and active driven 
type, i.e. direct addressing type and TFT (thin film transistor) 
matrix addressing type, based on the driving mode. The active 
driven type is also referred as active matrix type, wherein each 
light-emitting unit is independently controlled by TFT 
addressing. A big screen high resolution display usually 
adopts the active matrix driving mode. 
0029. For an AMOLED display screen, the structures of 
the metal layers contained by TFT, such as the gate electrode 
layer, the source/drain electrode layer, etc., are made by metal 
materials which have a very high reflectance. When the 
AMOLED display screen has a structure of bottom emission 
type, because the metal layers contained by TFT have a very 
high reflectance, light from the external environment would 
be greatly reflected on the surfaces of the metal layers, 
thereby resulting in an existence of a strong reflected image 
on the display screen in a dark State. The reflected image 
would exist even in a display state, which would decrease the 
image quality and the view effect of the display Screen. In 
order to solve this problem, an existing method is to attach a 
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polarizer on the light-emitting Surface of the display screen. 
This method may decrease the reflection effectively, however, 
at the same time the lightness of the display screen would be 
decreased. That is, the attaching of the polarizer would result 
in the great loss, up to 50%, of the light emitted by the pixel 
Zone, further resulting in the Substantial increase of the power 
consumption of the display Screen. 
0030 Thus, a technical problem to be solved urgently in 
the art is to choose a new method for decreasing the reflec 
tance of the Surfaces of metal layers while decreasing the loss 
rate of the emitted light. 
0031. The specific embodiments of the bottom emission 
organic electroluminescence display device, the preparation 
method thereof and the display apparatus provided in the 
embodiments of the present invention will be described below 
in details with reference to the figures. 
0032. The thickness and shape of each film layer in the 
figures do not reflect the actual scale of the bottom emission 
organic electroluminescence display device, and these are 
intended only for schematically illustrating the content of the 
present invention. 
0033. An embodiment of the present invention provides a 
bottom emission organic electroluminescence display device, 
as shown in FIGS. 1a and 1b, which comprises: a base sub 
strate 100, at least one dielectric thin film layer group 200 
(FIGS. 1a and 1b show two dielectric thin film layer groups 
200, respectively) and a thin film transistor 300 successively 
arranged on the base substrate 100. Each dielectric thin film 
layer group 200 comprises at least two stacked dielectric thin 
film layers, the refractive indices of which are increased pro 
gressively in the direction from the base substrate towards the 
thin film transistor. As shown in FIGS. 1a and 1b, each dielec 
tric thin film layer group 200 comprises three dielectric thin 
film layers 201, 202, 203, wherein, the dielectric thin film 
layer 201 has a refractive index less than that of the dielectric 
thin film layer 202, and the dielectric thin film layer 202 has 
a refractive index less than that of the dielectric thin film layer 
2O3. 

0034. It is needed to be noted that the progressive increase 
in the refractive index of the at least two dielectric thin film 
layers contained in each dielectric thin film layer group may 
be identical or distinct (different). That is, the refractive index 
of one dielectric thin film layer contained in one dielectric 
thin film layer group may be identical to or different (distinct) 
from the refractive index of the corresponding dielectric thin 
film layer contained in another dielectric thin film layer 
group. For example, as shown in FIGS. 1a and 1b, the refrac 
tive index of the dielectric thin film layer 201 contained in 
each dielectric thin film layer group 200 may be identical or 
different, and the refractive index of the dielectric thin film 
layer 202 may also be identical or different, which are not 
restricted herein. 
0035. In the above-mentioned bottom emission organic 
electroluminescence display device provided in the embodi 
ment of the present invention, at least one group of at least two 
stacked dielectric thin film layers, the refractive indices of 
which are increased progressively from the base Substrate 
towards the thin film transistor, are added between the base 
substrate and the thin film transistor. According to thin film 
optic theory, the introduction of at least one dielectric thin 
film layer group of a plurality of dielectric thin film layers 
which have a refractive index distribution from low to high, 
the reflectance of the surface of the metal layers contained in 
the thin film transistor may be decreased and the loss rate of 
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the emitted light may be decreased by 20% to 40% relative to 
attaching polarizer in the prior art, thereby improving the 
image quality and display effect. 
0036. In one embodiment of the present invention, as 
shown in FIGS. 1c and 1d, each dielectric thin film layer 
group 200 comprises: a first dielectric thin film layer 201 and 
a second dielectric thin film layer 202 arranged on the first 
dielectric thin film layer 201. 
0037. The refractive index of the second dielectric thin 
film layer 202 is greater than that of the first dielectric thin 
film layers 201. In FIGS. 1c and 1d, only one dielectric thin 
film layer group is shown. 
0038. It is needed to be noted that according to the thin film 
optic theory, the complex refractive index of the metal layers 
contained in the thin film transistor 300 is N=n-ik, wherein n 
is refractive index, and k is absorption coefficient. The reflec 
tance of the light irradiated perpendicularly from air onto the 
surface of the metal layer is: 

1 - (n-ik) 
1 + (n - ik) 

(1 -n) + k? R = - - - -. 

(1 + n) + k2 

0039. If a dielectric thin film layer group 200 is added 
between the base substrate 100 and the thin film transistor 300 
and the dielectric thin film layer group 200 comprises a first 
dielectric thin film layer 201 and a second dielectric thin film 
layer 202 arranged on the first dielectric thin film layer 201, 
the refractive index n of the second dielectric thin film layer 
202 is greater than the refractive index n of the first dielectric 
thin film layers 201, i.e., n>n, for the perpendicular incident 
light wave, the admittance is: 

and 

0040 the reflectance is: 

, - (r. 12 in -ik) (1 - (, n2n+(n, 12"k 1 + (n/n)?(n-ik) 1 + n, n.2n.2 + n, in k2 

0041) If an incident light irradiates vertically onto the sur 
face of a metal layer contained in the thin film transistor 300, 
the surface reflectance of the metal layer before adding the 
dielectric thin film layer group 200 is defined as F, and the 
surface reflectance of the metal layer after adding one dielec 
tric thin film layer group 200 is defined as F. According to 
thin film optic theory, it can be calculated that the variation of 
the surface reflectance of the metal layer is varied with the 
ratio of the refractive index of the first dielectric thin film 
layer 201 to that of the second dielectric thin film layer 202 of 
the dielectric thin film layer group 200, i.e., F-F is varied 
with n/n. That is to say, the reduction of the surface reflec 
tance of the metal layer is different for different n/n value. 
0042. For example, if the material of the metal layer is 
metal aluminum Al, the complex refractive index of the metal 
Al for the light wave of 550 nm wavelength is N=0.82-5.44i. 
When the light wave irradiates vertically, the surface reflec 
tance of the metal Al can be calculated as R=91.6% accord 
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ing to the formula of R. Ifan LiF thin film having a refractive 
index n=1.36 is selected as the first dielectric thin film layer 
and a ZnS thin film having a refractive index n=2.35 is 
selected as the second dielectric thin film layer, the surface 
reflectance of the metal Al can be calculated as R=76% 
according to the formula of R. The reduction F-F is 15.6%. 
Under the consideration of the existing preparation process of 
thin film transistor, SiOx and SiNX can be prepared as the first 
and second dielectric thin film layers very easily by PECVD 
method. The refractive index of SiOx is 1.45, and that of SiNX 
is 2.1, thus the surface reflectance of the metal Al can be 
calculated as 81.9% according to the formula of R, and the 
reduction F-F is 9.7%. As known from the obtained data, 
the reduction of the surface reflectance of the metal layer is 
different with different n/n value. 
0043. For example, in order to reduce the surface reflec 
tance of the metal layer contained in the thin film transistoras 
possible, it is beneficial to select appropriate ratio of the 
refractive indices of the first and second dielectric thin film 
layers. As shown in FIG. 2, when the reduction F-F of the 
Surface reflectance of the metal layer reaches a highest value, 
i.e., when F-F equals to or is larger than about 15%, the 
ration/n of the refractive indices of the first and second 
dielectric thin film layers can be selected as 0.4 to 0.6 such 
that the reduction of the surface reflectance of the metal layer 
can be ensured. Thus the surface reflectance of the metal layer 
is avoided to be increased or unchanged because of the unsuit 
able selection of the ratio of the refractive indices of the first 
and second dielectric thin film layers. 
0044) Materials for the first and second dielectric thin film 
layers have a variety of options. The material of the first 
dielectric thin film layer may be selected from the group 
consisting of SiOx, LiF. MgF, MgO, and a combination 
thereof, and the material of the second dielectric thin film 
layer may be selected from the group consisting of SiN, CdS, 
CeO2, Hf(), NbOs, PbCl. SbS, and a the combination 
thereof. Herein, according to the principle that the ratio of the 
refractive indices of the first and second dielectric thin film 
layers can be selected as 0.4 to 0.6, the materials of the first 
and second dielectric thin film layers can be reasonably 
selected such that the surface reflectance of the metal layer 
can be further reduced. The specific selection of the materials 
of the first and second dielectric thin film layers is not 
restricted herein. 

0045. For example, in order to reduce the surface reflec 
tance of the metal layer as far as possible, the thickness of 
each dielectric thin film layer contained in each dielectric thin 
film layer group can be reasonably controlled. Generally, the 
optical thickness d of each dielectric thin film layer contained 
in each dielectric thin film layer group 200 should be identi 
cal. Because the refractive index of each dielectric thin film 
layer contained in each dielectric thin film layer group 200 is 
increased progressively from the base substrate 100 towards 
the thin film transistor 300, the geometric thickness of each 
dielectric thin film layer contained in each dielectric thin film 
layer group 200 should be thinned progressively from the 
base substrate 100 towards the thin film transistor 300. 

0046 For example, in order to reduce the surface reflec 
tance of the metal layer as far as possible, based on the same 
optical thickness of each dielectric thin film layer contained 
in each dielectric thin film layer group, the optical thickness d 
of each dielectric thin film layer contained in each dielectric 
thin film layer group is generally set as a quarter of a reference 
wavelength w, wherein the reference wavelength is defined 



US 2016/0218161 A1 

as 550 nanometers, and the reference wavelength w is a very 
sensitive wavelength for human eyes. 
0047 For example, the uppermost dielectric thin film 
layer of the uppermost dielectric thin film layer group is in 
contact with the metal layer contained in the thin film tran 
sistor Such as the Surface reflectance of the metal layer con 
tained in the thin film transistor in direct contact with the 
uppermost dielectric thin film layer of the uppermost dielec 
tric thin film layer group is further reduced. 
0048 For example, as shown in FIGS. 1a and 1c, when the 
thin film transistor 300 has a bottom-gate structure, the metal 
layer may be a gate electrode layer. That is, the second dielec 
tric thin film layer 202 is in contact with the gate electrode 
layer contained in the thin film transistor 300 such that the 
surface reflectance of the gate electrode layer can be reduced. 
As shown in FIGS. 1b and 1d, when the thin film transistor 
300 has a top-gate structure, the metal layer may be a source/ 
drain electrode layer. That is, the second dielectric thin film 
layer 202 is in contact with the source/drain electrode layer 
contained in the thin film transistor 300 such that the surface 
reflectance of the source/drain electrode layer can be reduced. 
0049. For example, the bottom emission organic electrolu 
minescence display device provided in the embodiment of the 
present invention may generally further include other film 
layer structures such as light-emitting layer, cathode, anode, 
and other film structure, and gate line, data line and other 
structures are generally further formed on the base substrate. 
These structures may have a plurality of implementations 
which are not restricted herein. 
0050 Based on the same inventive concept, an embodi 
ment of the present invention further provides a method for 
preparing the above-mentioned bottom emission organic 
electroluminescence display device. The problem solving 
principle of the method is similar as that of the above-men 
tioned bottom emission organic electroluminescence display 
device, thus as for the embodiments of the method, reference 
may be made to the embodiments of the above-mentioned 
bottom emission organic electroluminescence display device, 
and the repeated features will not be described repeatedly. 
0051. The method for preparing the bottom emission 
organic electroluminescence display device provided in the 
embodiment of the present invention comprises the following 
steps: 
0052 forming at least one dielectric thin film layer group 
and a pattern of a thin film transistor on the base substrate 
Successively, wherein a process for forming each dielectric 
thin film layer group may comprises: 
0053 forming at least two dielectric thin film layers on the 
base substrate, the refractive indices of the at least two dielec 
tric thin film layers are increased progressively in the direc 
tion from the base substrate towards the thin film transistor. 
0054 The method for preparing the bottom emission bot 
tom gate organic electroluminescence display device, as 
shown in FIG. 1c, provided in the embodiment of the present 
invention, is described in details below. For example, as 
shown in FIG. 3, the method may comprise the following 
steps: 
0055 S301. Forming a pattern of a first dielectric thin film 
layer on the base substrate. 
0056. For example, before the deposition of the metal 
layer, as shown in FIG. 4a, a first dielectric thin film layer 201 
having a low refractive index n is firstly deposited on the base 
substrate 100. Taking a wavelength w-550 nm which is rela 
tively sensitive for human eyes as a reference wavelength, the 
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optical thickness d of the first dielectric thin film layer 201 
having a low refractive index is a quarter of the reference 
wavelength, i.e., d W4. 
0057) S302. Forming a pattern of a second dielectric thin 
film layer on the first dielectric thin film layer, wherein the 
refractive index of the second dielectric thin film layer is 
greater than that of the first dielectric thin film layer. 
0.058 For example, as shown in FIG. 4b, a second dielec 

tric thin film layer 202 having a high refractive index n is 
deposited on the first dielectric thin film layer 201. Taking a 
wavelength A=550 nm which is relatively sensitive for human 
eyes as a reference wavelength, the optical thickness d of the 
second dielectric thin film layer 202 having a high refractive 
index is a quarter of the reference wavelength, i.e., d W/4. 
0059 S303. Forming a pattern of a gate electrode layer on 
the second dielectric thin film layer. 
0060 For example, as shown in FIG. 4c., a metal Al/Mo 
thin film is deposited on the second dielectric thin film layer, 
and a pattern of a gate electrode layer 301 is formed by 
exposing-developing etching process. 
0061 S304. Forming a pattern comprising a gate insula 
tion layer, an active layer, an etch stop layer, source/drain 
electrodes, a protection layer and a pixel electrode on the 
pattern of the gate electrode layer. 
0062 For example, as shown in FIG. 4d. a gate insulation 
layer 302 is firstly deposited on the gate electrode layer 301. 
Then a layer of oxide semiconductor IGZO thin film is depos 
ited and a pattern of an active layer 303 is formed by expos 
ing-developing etching process. An etch stop layer 304 thin 
film is deposited by PECVD method and a contact hole pat 
tern are formed by exposing-etching process for the source? 
drain electrodes to be in contact with the active layer. A 
source/drain electrode Mo/Al/Mo metal thin film is deposited 
by magnetron sputtering method and a pattern of the source? 
drain electrodes 305 is formed by exposing-etching process. 
SiOX or SiOX/SiON or SiOX/SiON/SiNX stacked thin film is 
deposited as a protection layer 306 by PECVD method and 
then a contact hole pattern is formed by exposing-developing 
etching process for the pixel electrode to be in contact with 
the drain electrode. ITO is deposited as a pixel electrode (i.e. 
an anode of the bottom emission organic electroluminescence 
display device) by magnetron Sputtering method and a pattern 
of the pixel electrode 307 is formed by exposing-developing 
etching process. Other functional layers, such as hole injec 
tion layer, hole transport layer, light-emitting layer, electron 
transport layer, electron injection layer, the second electrode, 
etc., may be further formed on the pixel electrode 307. 
0063 Hereto, the above-mentioned bottom emission bot 
tom gate organic electroluminescence display device is pre 
pared by the above-mentioned steps S301-S304 provided in 
the detailed embodiment. 
0064. Based on the same inventive concept, an embodi 
ment of the present invention further provides a display appa 
ratus comprising the above-mentioned bottom emission 
organic electroluminescence display device provided in an 
embodiment of the present invention. The display apparatus 
may be any product or component having display function, 
Such as mobile phone, tablet computer, TV set, display, note 
book computer, digital photo frame, navigator, etc. Other 
essential components of the display apparatus are understood 
to be included by one skilled in the art and are not stated 
herein and should not be used for limiting the present inven 
tion. As for the embodiments of the display apparatus, refer 
ence may be made to the embodiments of the above-men 
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tioned bottom emission organic electroluminescence display 
device, and the repeated features are not depicted repeatedly. 
0065. The embodiments of the present invention provide a 
bottom emission organic electroluminescence display device, 
a preparation method thereof, and a display apparatus. The 
display device comprises: a base Substrate, and at least one 
dielectric thin film layer group and a thin film transistor that 
are successively arranged on the base Substrate. Each dielec 
tric thin film layer group comprises at least two stacked 
dielectric thin film layers, refractive indices of which are 
increased progressively from the base substrate towards the 
thin film transistor. At least one group of at least two stacked 
dielectric thin film layers, the refractive indices of which are 
increased progressively from the base substrate towards the 
thin film transistor, are added between the base substrate and 
the thin film transistor. According to thin film optic theory, 
with the introduction of the above-mentioned dielectric thin 
film layer groups, not only the reflectance of the surface of the 
metal layers contained in the thin film transistor may be 
decreased, but also the loss rate of the emitted light may be 
decreased, thereby improving the image quality and display 
effect. 
0066. The above description is merely exemplary embodi 
ments which are not used for limiting the scope of protection 
of the present invention which is, however, determined by the 
attached claims. 
0067. The present application claims the priority of the 
Chinese Patent Application No. 201510041448.2 submitted 
on Jan. 27, 2015, and the content disclosed in the above 
Chinese patent application is incorporated by reference as 
part of this application. 

1. Abottom emission organic electroluminescence display 
device, which comprises: a base Substrate, and at least one 
dielectric thin film layer group and a thin film transistor that 
are Successively arranged on the base Substrate; each dielec 
tric thin film layer group comprising at least two stacked 
dielectric thin film layers, refractive indices of which are 
increased progressively in a direction from the base substrate 
towards the thin film transistor. 

2. The bottom emission organic electroluminescence dis 
play device as defined according to claim 1, wherein, each 
dielectric thin film layer group comprises a first dielectric thin 
film layer and a second dielectric thin film layer arranged on 
the first dielectric thin film layer; and 

the second dielectric thin film layer has a refractive index 
higher than a refractive index of the first dielectric thin 
film layer. 

3. The bottom emission organic electroluminescence dis 
play device as defined according to claim 2, wherein, a ratio 
of the refractive index of the first dielectric thin film layer to 
the refractive index of the second dielectric thin film layer is 
0.4 to 0.6. 

4. The bottom emission organic electroluminescence dis 
play device as defined according to claim 2, wherein, a mate 
rial of the first dielectric thin film layer is selected from the 
group consisting of SiOX, LiF. MgF, MgO, and a combination 
thereof, and 

a material of the second dielectric thin film layer is selected 
from the group consisting of SiN. CdS, CeO2, Hf), 
NbOs, PbCl, SbS, and a combination thereof. 

5. The bottom emission organic electroluminescence dis 
play device as defined according to claim 1, wherein, dielec 
tric thin film layers contained in each dielectric thin film layer 
group have a same optical thickness. 
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6. The bottom emission organic electroluminescence dis 
play device as defined according to claim 5, wherein, the 
optical thickness of the dielectric thin film layers contained in 
each dielectric thin film layer group is a quarter of a reference 
wavelength; and wherein the reference wavelength is 550 
nanometerS. 

7. The bottom emission organic electroluminescence dis 
play device as defined according to claim 1, wherein, an 
uppermost dielectric thin film layer of an uppermost dielec 
tric thin film layer group is in contact with a metal layer 
contained in the thin film transistor. 

8. The bottom emission organic electroluminescence dis 
play device as defined according to claim 7, wherein, the thin 
film transistor has a bottom-gate structure, and the metal layer 
is a gate electrode layer, or the thin film transistor has a 
top-gate structure, and the metal layer is a source/drain elec 
trode layer. 

9. The bottom emission organic electroluminescence dis 
play device as defined according to claim 1, further compris 
ing a pixel electrode layer, a hole injection layer, a hole 
transport layer, a light emitting layer, an electron transport 
layer, an electroninjection layer and a second electrode which 
are formed above the thin film transistor. 

10. A display apparatus, comprising the bottom emission 
organic electroluminescence display device as defined 
according to claim 1. 

11. A method for preparing the bottom emission organic 
electroluminescence display device as defined according to 
claim 1, which comprises: 

forming the at least one dielectric thin film layer group and 
a pattern of the thin film transistor on the base substrate 
Successively, wherein a process for forming each dielec 
tric thin film layer group comprises: 

forming the at least two dielectric thin film layers, the 
refractive indices of which are increased progressively 
in the direction from the base substrate towards the thin 
film transistor, on the base substrate. 

12. The method as defined according to claim 11, wherein, 
a process for forming the pattern of the thin film transistor 
comprises: 

forming a pattern of a gate electrode layer on an uppermost 
dielectric thin film layer, and forming a pattern compris 
ing a gate insulation layer, an active layer, an etch stop 
layer, source/drain electrodes, a protection layer and a 
pixel electrode on the pattern of the gate electrode layer. 

13. The method as defined according to claim 12, wherein, 
forming the pattern of the gate electrode layer on the upper 
most dielectric thin film layer comprises: depositing a layer of 
Al/Mo metal thin film on the uppermost dielectric thin film 
layer; and forming the pattern of the gate electrode layer by 
exposing-developing etching process. 

14. The method as defined according to claim 12, wherein, 
forming a pattern comprising the gate insulation layer, the 
active layer, the etch stop layer, the Source/drain electrodes, 
the protection layer and the pixel electrode on the pattern of 
the gate electrode layer comprises: firstly depositing a gate 
insulation layer on the gate electrode layer, then depositing a 
layer of oxide semiconductor thin film and forming a pattern 
of the active layer by exposing-developing etching process; 
depositing an etch stop layer thin film and forming a contact 
hole pattern for the source/drain electrodes to be in contact 
with the active layer by exposing-developing etching process; 
depositing a source/drain electrode metal thin film and form 
ing a pattern of the Source/drain electrodes by exposing 
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developing etching process; depositing the protection layer 
and then forming a contact hole pattern for the pixel electrode 
to be in contact with the drain electrode by exposing-devel 
oping etching process; depositing a pixel electrode layer and 
forming a pattern of the pixel electrode by exposing-devel 
oping etching process. 

15. The display apparatus as defined according to claim 10, 
wherein, each dielectric thin film layer group comprises a first 
dielectric thin film layer and a second dielectric thin film layer 
arranged on the first dielectric thin film layer; and 

the second dielectric thin film layer has a refractive index 
higher than a refractive index of the first dielectric thin 
film layer. 

16. The display apparatus as defined according to claim 15. 
wherein, a ratio of the refractive index of the first dielectric 
thin film layer to the refractive index of the second dielectric 
thin film layer is 0.4 to 0.6. 

17. The method as defined according to claim 11, wherein, 
each dielectric thin film layer group comprises a first dielec 
tric thin film layer and a second dielectric thin film layer 
arranged on the first dielectric thin film layer; and 

the second dielectric thin film layer has a refractive index 
higher than a refractive index of the first dielectric thin 
film layer. 

18. The method as defined according to claim 17, wherein, 
a ratio of the refractive index of the first dielectric thin film 
layer to the refractive index of the second dielectric thin film 
layer is 0.4 to 0.6. 
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