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(57) ABSTRACT

An organic electroluminescent display device comprising a
substrate, a hole injection layer, a hole transport layer and an
electron blocking layer arranged on the substrate succes-
sively, wherein the material of the hole transport layer is a
material with P-type doping.
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ORGANIC ELECTROLUMINESCENT
DISPLAY DEIVCE, A FABRICATING
METHOD THEREOF AND A DISPLAY
DEVICE

RELATED APPLICATIONS

[0001] The present application is the U.S. national phase
entry of PCT/CN2014/0092670, with an international filing
date of Dec. 1, 2014, which claims the benefit of Chinese
Patent Application No. 201410448648.5, filed on Sep. 4,
2014, the entire disclosures of which are incorporated herein
by reference.

FIELD OF THE DISCLOSURE

[0002] The present disclosure relates to the field of display
technology, particularly to an organic electroluminescent dis-
play device, a fabricating method thereof, and a display
device.

BACKGROUND OF THE DISCLOSURE

[0003] At present, the organic electroluminescent display
device (OLED) has become the mainstream of the display
field gradually by virtue of its excellent performance, such as
low power consumption, high color saturation, wide visual
angle, small thickness, and flexibility.

[0004] The basic structure of the OLED, as shown in FIG.
1, comprises: an anode 01, a hole injection layer 02, a hole
transport layer 03, an electron blocking layer 04, a lumines-
cent layer 05, a hole blocking layer 06, an electron transport
layer 07, an electron injection layer 08, a cathode 09 and a
cathode protection layer 10 arranged successively. When the
OLED is not applied with a voltage, the energy levels of
respective materials are not angled, and the schematic view of
structure of the energy level is as shown in FIG. 2. When a
voltage is applied between the anode 01 and the cathode 09 of
the OLED so as to form an electric current, the electrons in the
cathode 09 are transported via the electron injection layer 08,
the electron transport layer 07 and the hole blocking layer 06.
The holes in the anode 01 are transported via the hole injec-
tion layer 02, the hole transport layer 03 and the electron
blocking layer 04. Then, the electrons and the holes are com-
bined to form electron-hole pairs in the luminescent layer 05,
to activate the material in the luminescent layer 05 to emit
light. This process enables the energy levels of respective
materials to be angled because a voltage is applied between
the cathode 09 and the anode 01, the schematic view of
structure of the energy level is as shown in FIG. 3.

[0005] Since the highest occupied molecular orbital
(HOMO) energy level difference between the hole transport
layer 03 and the electron blocking layer 04 formed using the
prior art is relatively large, it is not easy for the holes to get
across the potential barrier between the hole transport layer
03 and the electron blocking layer 04. Meanwhile, the rela-
tively large HOMO difference between the hole injection
layer 02 and the hole transport layer 03 also impedes transport
of the holes, such that the hole transport efficiency is reduced
and the luminescent efficiency of the OLED device is not
high.

SUMMARY OF THE DISCLOSURE

[0006] In view of this, the embodiment of the present dis-
closure provides an organic electroluminescent display
device, a fabricating method thereof and a display device,
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which can increase the amount of the free hole current carriers
in the hole transport layer and improve the mobility of the
hole current carrier, thereby improving luminescent perfor-
mance of the OLED.

[0007] Therefore, the embodiment of the present disclosure
provides an organic electroluminescent display device, com-
prising: a substrate, a hole injection layer, a hole transport
layer and an electron blocking layer arranged on the substrate
successively, wherein the material of the hole transport layer
1s a material with P-type doping.

[0008] In a possible implementing mode, in the above
organic electroluminescent display device provided by the
embodiment of the present disclosure, the doping concentra-
tion of the P-type doping presents gradient variation, so that
the energy level of the hole transport layer presents gradient
variation, wherein the doping concentration of the P-type
doping close to the hole injection layer is higher than the
doping concentration close to the electron blocking layer.
[0009] In a possible implementing mode, in the above
organic electroluminescent display device provided by the
embodiment of the present disclosure, the highest occupied
molecular orbital energy level difference between the hole
transport layer and the electron blocking layer is less than the
highest occupied molecular orbital energy level difference
between the undoped hole transport layer and the electron
blocking layer.

[0010] In a possible implementing mode, in the above
organic electroluminescent display device provided by the
embodiment of the present disclosure, the highest occupied
molecular orbital energy level difference between the hole
injection layer and the hole transport layer is less than the
highest occupied molecular orbital energy level difference
between the hole injection layer and the undoped hole trans-
port layer.

[0011] In a possible implementing mode, in the above
organic electroluminescent display device provided by the
embodiment of the present disclosure, the minimum doping
concentration of the P-type doping is 1% and the maximum
doping concentration of the P-type doping is 6%.

[0012] In a possible implementing mode, in the above
organic electroluminescent display device provided by the
embodiment of the present disclosure, the dopant used by the
hole transport layer is P-type oxidant.

[0013] In a possible implementing mode, in the above
organic electroluminescent display device provided by the
embodiment of the present disclosure, the P-type oxidant is
any one of antimony pentachloride, iron chloride, iodine,
2,3 ,5,6-Tetrafluoro-7,7,8,8-tetracyanoquinodimethane  (F -
TCNQ), or tris(4-bromophenyl)aminium hexachloroanti-
monate (TBAHA).

[0014] The embodiment of the present disclosure further
provides a fabricating method of the above organic electrolu-
minescent display device provided by the embodiment of the
present disclosure, comprising forming a hole injection layer,
a hole transport layer and an electron blocking layer succes-
sively on a substrate, wherein forming the hole transport layer
on the substrate specifically comprises forming the hole
transport layer on the substrate on which the hole injection
layer is formed by evaporating a bulk and the P-type doping
together in the evaporation chamber.

[0015] Inapossible implementing mode, in the fabricating
method of the above organic electroluminescent display
device provided by the embodiment of the present disclosure,
forming the hole transport layer on the substrate further com-
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prises controlling the concentration of the P-type doping in
the formedhole transport layer by controlling the temperature
for evaporating the P-type doping.

[0016] The embodiment of the present disclosure further
provides a display device comprising the above organic elec-
troluminescent display device provided by the embodiment
of the present disclosure.

[0017] Thebeneficial effects of the present disclosure are as
follows:
[0018] The organic electroluminescent display device, the

fabricating method thereof, and the display device provided
by the embodiment of the present disclosure, comprise a
substrate, a hole injection layer, a hole transport layer and an
electron blocking layer arranged on the substrate succes-
sively, wherein the material of the hole transport layer is a
material with P-type doping, and the LUMO energy level of
the P-type doping is relatively close to the HOMO energy
level of the bulk material of the hole transport layer. Hence,
transition of the electrons in the HOMO energy level of the
bulk material of the hole transport layer to the LUMO energy
level of the P-type doping is enabled, thereby increasing the
amount of free hole current carriers in the hole transport layer,
and improving mobility of the hole current carrier. Thus, it is
convenient for increasing the probability of combining the
electrons and the holes in the luminescent layer to form elec-
tron-hole pairs, so as to improve the balance degree of the
electron-hole pairs, thereby improving luminescent perfor-
mance of the OLED.

BRIEF DESCRIPTION OF DRAWINGS

[0019] FIG.1is aschematic view of structure of an organic
electroluminescent display device in the prior art;

[0020] FIG. 2 is a schematic view of structure of energy
level when the organic electroluminescent display device in
the prior art is not applied with a voltage;

[0021] FIG. 3 is a schematic view of structure of energy
level when the organic electroluminescent display device in
the prior art is applied with a voltage;

[0022] FIG. 4a and FIG. 454 are schematic views of struc-
tures of an organic electroluminescent display device pro-
vided by the embodiment of the present disclosure;

[0023] FIG. 5is a schematic view of a structure of energy
levels when the organic electroluminescent display device
provided by the embodiment of the present disclosure is not
applied with a voltage;

[0024] FIG. 6 is a schematic view of a structure of energy
levels when the organic electroluminescent display device
provided by the embodiment of the present disclosure is
applied with a voltage.

DETAILED DESCRIPTION OF THE
DISCLOSURE

[0025] Next, the specific implementing modes of the
organic electroluminescent display device, the fabricating
method thereof, and the display device provided by the
embodiment of the present disclosure will be explained in
detail with reference to the drawings. The thickness of the
shape of the films in the drawings do not reflect the real
proportion of the organic electroluminescent display device,
which only aims to schematically explaining the contents of
the present disclosure.

[0026] The embodiment of the present disclosure provides
an organic electroluminescent display device, as shown in

Aug. 25,2016

FIG. 4a, comprising: a substrate 20, a hole injection layer 02,
a hole transport layer 03 and an electron blocking layer 04
arranged successively on the substrate 20; wherein the mate-
rial of the hole transport layer 03 is a material with P-type
doping.

[0027] Since the material of the hole transport layer 03 in
the above organic electroluminescent display device pro-
vided by the embodiment of the present disclosure is doped
with P-type material, and the LUMO energy level of the
P-type doping is relatively close to the HOMO energy level of
the bulk material of the hole transport layer 03, transition of
the electrons in the HOMO energy level of the bulk material
of the hole transport layer 03 to the LUMO energy level of the
P-type doping is enabled, thereby increasing the amount of
free hole current carriers in the hole transport layer 03, and
improving mobility of the hole current carrier. Thus, it is
convenient for increasing the probability of combining the
electrons and the holes in the luminescent layer to form elec-
tron-hole pairs, so as to improve the balance degree of the
electron-hole pairs, thereby improving luminescent perfor-
mance of the OLED.

[0028] Specifically, in the above organic electrolumines-
cent display device provided by the embodiment of the
present disclosure, with the change ofthe concentration of the
P-type doping, the energy level of the hole transport layer 03
also changes accordingly. Hence, the energy level of the hole
transport layer 03 can be adjusted by adjusting the concen-
tration of the P-type doping in the hole transport layer 03.
[0029] In specific implementations. the doping concentra-
tion of the P-type doping in the hole transport layer 03 can be
adjusted to present gradient variation, so that the energy level
of the hole transport layer 03 also present gradient variation.
The doping concentration of the P-type doping close to the
hole injection layer 02 can be controlled to be higher than the
doping concentration close to the electron blocking layer 04
specifically, as shown in FIG. 4a (i.e., reducing the concen-
tration of the P-type doping gradually in the process of form-
ing the hole transport layer 03). In this way, the highest
occupied molecular orbital energy level of the hole transport
layer 03 near the hole injection layer 02 can be closer to the
highest occupied molecular orbital energy level of the hole
injection layer 02, and the highest occupied molecular orbital
energy level near the electron blocking layer 04 is closer to the
highest occupied molecular orbital energy level of the elec-
tron blocking layer 04.

[0030] In specific implementations, the concentration of
the P-type doping in the hole transport layer 03 near the
electron blocking layer 04 can be adjusted; i.e., adjusting the
minimum doping concentration of the P-type doping so that
the highest occupied molecular orbital energy level differ-
ence between the hole transport layer 03 and the electron
blocking layer 04 is less than the highest occupied molecular
orbital energy level difference between the undoped hole
transport layer 03 and the electron blocking layer 04. In this
way, the HOMO potential barrier between the hole transport
layer 03 and the electron blocking layer 04 can be reduced, so
as to increase the hole transport efficiency and enhance the
luminescent efficiency of the whole OLED device.

[0031] In specific implementations, the concentration of
the P-type doping in the hole transport layer 03 near the hole
injection layer 2 can also be adjusted, i.e., adjusting the maxi-
mum doping concentration of the P-type doping so that the
highest occupied molecular orbital energy level difference
between the hole injection layer 03 and the hole transport
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layer 02 is less than the highest occupied molecular orbital
energy level difference between the undoped hole transport
layer 03 and the hole injection layer 02. In this way, the
HOMO potential barrier between the hole transport layer 03
and the hole injection layer 02 can be reduced, so as to
increase the hole transport efficiency and enhance the lumi-
nescent efficiency of the whole OLED device.

[0032] In specific implementations, the doping concentra-
tion of the P-type doping in the hole transport layer 03 can be
controlled to achieve the above purposes. Specifically, the
minimum doping concentration of the P-type doping is pref-
erably controlled at 1% generally, the maximum doping con-
centration of the P-type doping is preferably controlled at 6%
generally.

[0033] In specific implementations, in the above organic
electroluminescent display device provided by the embodi-
ment of the present disclosure, the dopant generally used by
the hole transport layer 03 is a P-type oxidant.

[0034] Generally, in specific implementations, in the above
organic electroluminescent display device provided by the
embodiment of the present disclosure, the P-type oxidant is
any one of antimony pentachloride, iron chloride, iodine,
F,-TCNQ or TBAHA.

[0035] Inspecific implementations, the material of the hole
transport layer 03 generally selects NPB or biphenyl diamine
derivatives etc., the material of the hole injection layer 02 may
be copper phthalocyanine, PEDT, PSS, TNANA, etc.

[0036] In specific implementations, in the above organic
electroluminescent display device provided by the embodi-
ment of the present disclosure, as shown in FIG. 45, it gen-
erally further comprises film layers such as a luminescent
layer 05, a hole blocking layer 06, an electron transport layer
07, an electron injection layer 08, a cathode 09, and a cathode
protection layer 10 arranged successively on the electron
blocking layer 04. Moreover, film layers such as a buffer
layer, a polycrystalline silicon layer, a gate layer, a gate insu-
lating layer, an ILD layer, a SD layer, a PVX layer, an organic
resin PLN layer, an anode 01, a pixel definition layer (PDL
layer) are also generally arranged between the substrate 20
and the hole injection layer 02, FIG. 45 only shows the anode
01.

[0037] Specifically, the anode 01 can use the ITO/Ag/ITO
structure specifically, its thickness may adopt 500 A/100
A/500 A specifically.

[0038] Specifically, the luminescent layer 05 can consist of
a green light luminescent layer, a red light luminescent layer
and a blue light luminescent layer. The above three kinds of
luminescent layers can be classified into fluorescent lumines-
cent layer and phosphorescent luminescent layer. The phos-
phorescence of the red luminescent layer can be 4-(Dicya-
nomethylene)-2-tert-butyl-6-(1,1,7,7-tetramethyljulolidin-

4-yl-vinyl)-4H-pyran (DCJTB)-like derivatives, star-shaped
DCM derivatives, polycyclic aromatic hydrocarbons, or non-
doped red fluorescent material containing D/A architecture.
The green fluorescent material includes quinacridone deriva-
tives, coumarin derivatives, polycyclic aromatic hydrocar-
bons. The blue fluorescent material includes diaryl
anthracene derivatives, diphenyl ethylene aromatic deriva-
tives, pyrene derivatives, spirobifluorene derivatives, TBP,
DSA-Ph, IDE-102, etc. The phosphorescent luminescent
main body material may be main luminescent body material
containing carbazole groups, main luminescent body mate-
rial with electron transport property etc. Whereas the phos-
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phorescent doping material of red, green, and blue may be Pt
complex, Ir complex, Eu complex, Os complex, Flrpic, etc.
[0039] Specifically, the material of the hole blocking layer
06 may be BCP.

[0040] Specifically, the material of the electron transport
layer 07 may be quinoline derivatives, phenazine derivatives,
heterocyclic compounds containing silicon, quinoxaline
derivatives, dinitrogen phenanthrene derivatives, or perflu-
orination oligomer.

[0041] Specifically, the material of the electron injection
layer 08 may be alkali metal oxide e.g., Li, O, LiBO,, K,SiO;,
Cs,CO,, and may also be alkali metal acetate, and may also
be alkali metal fluoride.

[0042] Specifically, the material of the cathode 09 may be
Li:Al alloy or Mg:Ag alloy.

[0043] Specifically, the specific structure of the above
organic electroluminescent display device provided by the
embodiment of the present disclosure is as shown in FIG. 4b.
When no voltage is applied between the anode 01 and the
cathode 09, the energy levels of respective materials are not
angled, and the schematic view of structure ofthe energy level
is as shown in FIG. 5. Here, the energy level of the hole
transport layer 03 presents gradient variation, and the amount
of the free hole current carriers in the hole transport layer 03
is larger than that when it is not doped. When a voltage is
applied between the anode 01 and the cathode 09 of the doped
OLED so as to form an electric current, the energy levels of
respective materials are tilted, the schematic view of structure
of the energy level is as shown in FIG. 6. This energy level
structure can improve transport ability of the hole relative to
the prior energy level structure. Thus, it is convenient for
increasing the probability of combining the electrons and the
holes in the luminescent layer to form electro-hole pairs,
which is benefit for activating the material in the luminescent
layer to emit light.

[0044] Based on the same inventive concept, the embodi-
ment of the present disclosure further provides a fabricating
method of the above organic electroluminescent display
device provided by the embodiment of the present disclosure.
Since the principle of the method for solving problem is
similar as the preceding organic electroluminescent display
device, the implementation of the method may refer to the
implementation of the organic electroluminescent display
device, which will not be repeated here.

[0045] In specific implementations, the fabricating method
of the above organic electroluminescent display device pro-
vided by the embodiment of the present disclosure comprises
forming a hole injection layer, a hole transport layer and an
electron blocking layer successively on a substrate. Forming
the hole transport layer on the substrate specifically com-
prises forming the hole transport layer on the substrate on
which the hole injection layer is formed by evaporating the
bulk and the P-type doping together in the evaporation cham-
ber.

[0046] Further, in specific implementations, in the fabricat-
ing method of the above organic electroluminescent display
device provided by the embodiment of the present disclosure,
forming the hole transport layer on the substrate further com-
prises controlling the concentration of the P-type doping in
the formedhole transport layer by controlling the temperature
for evaporating the P-type doping, so that the P-type doping in
the formed hole transport layer presents gradient variation.
[0047] In specific implementations, in the process of
evaporating the bulk and the P-type doping together in the
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evaporation chamber through the vacuum heat evaporation
method to form the hole transport layer on the substrate on
which the hole injection layer is formed, the temperature of
the evaporation source can be controlled. The evaporating
rate of the P-type doping can be reduced by reducing the
temperature for evaporating the P-type doping, thereby
reducing the doping concentration of the P-type doping so
that the doping concentration of the P-type doping presents
gradient variation, and the energy level of the hole transport
layer also presents gradient variation. In this way, the amount
of free hole current carriers in the hole transport layer can be
increased, and the mobility of the hole current carrier can be
improved, thereby improving luminescent performance of
the OLED and fabricating an OLED device ofhigh efficiency.
[0048] Next, a specific example will be taken to explain the
fabricating method of the organic electroluminescent display
device provided by the embodiment of the present disclosure
specifically, the specific steps are as follows:

[0049] 1. Forming an anode layer on the substrate. The
formed anode layer is an ITO/Ag/TTO structure, the thickness
is 500 A/100 A/500 A.

[0050] 2.Inthehigh vacuum evaporationchamber, forming
a hole injection layer on the substrate on which the anode
layer is formed by evaporating the bulk together in the evapo-
ration chamber. The hole injection layer is deposited using a
mask plate ofhigh precision, the material of the hole injection
layer includes copper phthalocyanine, PEDT, PSS or
TNANA.

[0051] 3.Inthehigh vacuum evaporation chamber, forming
a hole transport layer on the substrate on which the hole
injection layer is formed by evaporating the bulk and the
P-type doping together in the evaporation chamber. The hole
transport layer is deposited using a mask plate of high preci-
sion. The material of the hole transport layer includes NPB or
biphenyl diamine derivatives. The material of the P-doping
may be antimony pentachloride, iron chloride, iodine,
F,-TCNQ or TBAHA etc., and may also be homemade oxi-
dant.

[0052] 4.Inthehigh vacuum evaporation chamber, forming
an electron blocking layer on the substrate on which the hole
transport layer is formed by evaporating the bulk together in
the evaporation chamber. The electron blocking layer is
deposited using a mask plate of high precision, and the elec-
tron blocking layer can block transport of the electrons while
not blocking transport of the holes.

[0053] 5. In the next high vacuum evaporation chamber,
forming a luminescent layer on the substrate on which the
electron blocking layer is formed by evaporating the bulk
separately in the evaporation chamber. The luminescent layer
is deposited using a mask plate of high precision, the lumi-
nescent layer may be a red light luminescent layer, a green
light luminescent layer and a blue light luminescent layer.
The above three kinds of luminescent layers can be classified
into fluorescent luminescent layer and phosphorescent lumi-
nescent layer. The material of the red fluorescent luminescent
layer includes DCJTB derivatives, star-shaped DCM deriva-
tives, polycyclic aromatic hydrocarbons or non doped red
fluorescent material containing D/A architecture. The mate-
rial of the green fluorescent luminescent layer includes quina-
cridone derivatives, coumarin derivatives, polycyclic aro-
matic hydrocarbons. The material of the blue fluorescent
luminescent layer includes diaryl anthracene derivatives,
diphenyl ethylene aromatic derivatives, pyrene derivatives,
spirobifluorene derivatives, TBP, DSA-Ph, IDE-102. The
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phosphorescent luminescent main body material may be
main luminescent body material containing carbazole
groups, main luminescent body material with electron trans-
port propetrty etc., whereas the phosphorescent doping mate-
rial of red, green, and blue may be Pt complex, Ir complex, Fu
complex, Os complex or Flrpic etc.

[0054] 6.In thehigh vacuum evaporation chamber, forming
a hole blocking layer, an electron transport layer, an electron
injection layer and a cathode layer successively on the sub-
strate on which the luminescent layer is formed by evaporat-
ing the bulk together in the evaporation chamber. The hole
blocking layer, the electron transport layer, the electron injec-
tion layer and the cathode layer are deposited successively
using a mask plate of high precision, the material of the hole
blocking layer may be BCP, the material of the electron
transport layer may be quinoline derivatives, phenazine
derivatives, heterocyclic compounds containing silicon, qui-
noxaline derivatives, dinitrogen phenanthrene derivatives or
perfluorination oligomer. The material of the electron injec-
tion layer may be alkali metal oxide, and may also be alkali
metal acetate, and may also be alkali metal fluoride; the
material of the cathode layer may be Li:Al alloy or Mg:Ag
alloy.

[0055] 7.Inthehigh vacuum evaporation chamber, forming
a cathode protection layer on the substrate on which the
cathode layer is formed by evaporating the bulk together in
the evaporation chamber. The cathode protection layer is
deposited using an open mask plate. The cathode protection
layer is used for protecting the whole OLED device from
being eroded or oxidized.

[0056] Thus, the above organic electroluminescent display
device provided by the embodiment of the present disclosure
is fabricated through the above steps 1 to 7 provided by the
example.

[0057] Based on the same inventive concept, the embodi-
ment of the present disclosure further provides a display
device comprising the above organic electroluminescent dis-
play device provided by the embodiment of the present dis-
closure, the display device may be any product or component
with the display function such as a mobile phone, such as a
tablet computer, a television, a display, a laptop, a digital
photo frame, and/or a navigator. For other necessary compos-
ite parts of the display device, all should be possessed and
understood by the skilled person in the art, which will not be
repeated here, and should not be taken as limitations to the
present disclosure either. The implementation of the display
device may refers to the embodiments of the above organic
electroluminescent display device, which will not be repeated
here.

[0058] The organic electroluminescent display device, the
fabricating method thereof, and the display device provided
by the embodiment of the present disclosure comprise a sub-
strate, a hole injection layer, a hole transport layer, and an
electron blocking layer arranged on the substrate succes-
sively. The material of the hole transport layer is a material
with P-type doping, the LUMO energy level of the P-type
doping is relatively close to the HOMO energy level of the
bulk material of the hole transport layer. Hence, transition of
the electrons in the HOMO energy level of the bulk material
of the hole transport layer to the LUMO energy level of the
P-type doping is enabled, thereby increasing the amount of
free hole current carriers in the hole transport layer, and
improving mobility of the hole current carrier. Thus, it is
convenient for increasing the probability of combining the
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electrons and the holes in the luminescent layer to form elec-
tron-hole pairs, so as to improve the balance degree of the
electron-hole pairs, thereby improving luminescent perfor-
mance of the OLED.

[0059] Apparently, the skilled person in the art can make
various modifications and variations to the present disclosure
without departing from the spirit and scope of the present
disclosure. In this way, provided that these modifications and
variations of the present disclosure belong to the scope of the
claims of the present disclosure and the equivalent technolo-
gies thereof, the present disclosure also intends to contain
these modifications and variations.

What is claimed is:

1-10. (canceled)

11. An organic electroluminescent display device, com-
prising: a substrate, a hole injection layer, a hole transport
layer and an electron blocking layer arranged on the substrate
successively, wherein:

a material of the hole transport layer is a material with

P-type doping.

12. The organic electroluminescent display device as
claimed in claim 11, wherein a doping concentration of the
P-type doping presents gradient variation, so that energy level
of the hole transport layer presents gradient variation; and
wherein the doping concentration of the P-type doping close
to the hole injection layer is higher than the doping concen-
tration of the P-type doping close to the electron blocking
layer.

13. The organic electroluminescent display device as
claimed in claim 12, wherein the highest occupied molecular
orbital energy level difference between the hole transport
layer and the electron blocking layer is less than the highest
occupied molecular orbital energy level difference between
an undoped hole transport layer and the electron blocking
layer.

14. The organic electroluminescent display device as
claimed in claim 12, wherein the highest occupied molecular
orbital energy level difference between the hole injection
layer and the hole transport layer is less than the highest
occupied molecular orbital energy level difference between
the hole injection layer and an undoped hole transport layer.

15. The organic electroluminescent display device as
claimed in claim 12, wherein a minimum doping concentra-
tion of the P-type doping is 1% and a maximum doping
concentration of the P-type doping is 6%.

16. The organic electroluminescent display device as
claimed in claim 15, wherein a dopant used by the hole
transport layer is P-type oxidant.

17. The organic electroluminescent display device as
claimed in claim 16, wherein the P-type oxidant is any one of
antimony pentachloride, iron chloride, iodine, 2,3,5,6-Tet-
rafluoro-7,7,8,8-tetracyanoquinodimethane, and tris(4-bro-
mophenyl)aminium hexachloroantimonate.

18. A fabricating method of an organic electroluminescent
display device as claimed in claim 11, comprising forming a
hole injection layer, a hole transport layer and an electron
blocking layer successively on a substrate, wherein forming
the hole transport layer on the substrate specifically com-
prises forming the hole transport layer on the substrate on
which the hole injection layer is formed by evaporating a bulk
and a P-type doping together in an evaporation chamber.
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19. The fabricating method as claimed in claim 18, wherein
adoping concentration ofthe P-type doping presents gradient
variation so that energy level of the hole transport layer pre-
sents gradient variation; and wherein the doping concentra-
tion of the P-type doping close to the hole injection layer is
higher than the doping concentration of the P-type doping
close to the electron blocking layer.

20. The fabricating method as claimed in claim 19, wherein
the highest occupied molecular orbital energy level differ-
ence between the hole transport layer and the electron block-
ing layer is less than the highest occupied molecular orbital
energy level difference between an undoped hole transport
layer and the electron blocking layer.

21. The fabricating method as claimed in claim 19, wherein
the highest occupied molecular orbital energy level differ-
ence between the hole injection layer and the hole transport
layer is less than the highest occupied molecular orbital
energy level difference between the hole injection layer and
an undoped hole transport layer.

22. The fabricating method as claimed in claim 19, wherein
a minimum doping concentration of the P-type doping is 1%
and a maximum doping concentration of the P-type doping is
6%.

23. The fabricating method as claimed in claim 22, wherein
a dopant used by the hole transport layer is P-type oxidant.

24. The fabricating method as claimed in claim 23, wherein
the P-type oxidant is any one of antimony pentachloride, iron
chloride, iodine, 2,3,5,6-Tetrafluoro-7,7,8,8-tetracyanoquin-
odimethane and tris(4-bromophenyl)aminium hexachloroan-
timonate.

25. The fabricating method as claimed in claim 18, wherein
forming the hole transport layer on the substrate further com-
prises controlling a concentration of the P-type doping in the
formed hole transport layer by controlling a temperature for
evaporating the P-type doping.

26. A display device, comprising an organic electrolumi-
nescent display device as claimed in claim 11.

27. The display device as claimed in claim 26, wherein a
doping concentration of the P-type doping presents gradient
variation so that energy level of the hole transport layer pre-
sents gradient variation; and wherein the doping concentra-
tion of the P-type doping close to the hole injection layer is
higher than the doping concentration of the P-type doping
close to the electron blocking layer.

28. The display device as claimed in claim 27, wherein the
highest occupied molecular orbital energy level difference
between the hole transport layer and the electron blocking
layer is less than the highest occupied molecular orbital
energy level difference between an undoped hole transport
layer and the electron blocking layer.

29. The display device as claimed in claim 27, wherein the
highest occupied molecular orbital energy level difference
between the hole injection layer and the hole transport layer is
less than the highest occupied molecular orbital energy level
difference between the hole injection layer and an undoped
hole transport layer.

30. The display device as claimed in claim 27, wherein a
minimum doping concentration of the P-type doping is 1%
and a maximum doping concentration of the P-type doping is
6%.
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