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The present invention relates to a hole transporting material
having a structure of formula (I). The present invention
provides a hole transporting material having at least one
saturated six-membered carbon ring and benzene ring(s)
having non-hydrogen substituent(s) in the formula and being
capable of obtaining a suitable mobility rate without occur-
rence of crosstalk between pixels; and the hole transporting
material provided by the present invention is capable of
satisfying the requirements on MASK cleaning in terms of
solubility (NMP solvent).
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HOLE TRANSPORTING MATERIAL, OLED
DISPLAY PANEL AND ELECTRONIC
DEVICE COMPRISING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The application claims the benefit of the earlier
filing date of C.N. Patent Application No. 201611236756.1,
filed on Dec. 28, 2016, the contents of which are incorpo-
rated by reference herein in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to the field of prepa-
ration of organic light-emitting diodes, and more particu-
larly to a hole transporting material, an OLED display panel
and an electronic device comprising the same.

BACKGROUND

[0003] Mobile phones and many other small and medium
size OLED screens use R, G, B sub-pixel display mode
(FIG. 1). In order to improve the production yield, some
functional layers are often designed as public layers, so that
FMM (fine metal mask) can be used less. Hole transporting
layer often uses a public layer, and general public hole
transporting layer may use commercially available materi-
als. The commercially available hole transporting layer
materials have a molecular structure of, e.g.

(EP-721935)

O O

However, such material has a higher longitudinal mobility
rate, and the lateral mobility rate thereof is not very high.
There will be no occurrence of crosstalk between pixels.
[0004] CN103108859 discloses

wherein the material has a good solubility, and a higher
mobility rate.

[0005] There are several problems in the current technolo-
gies of hole transporting materials. First, the material solu-
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bility is not good, which will lead to a worse cleaning effect
of Mask for evaporation during mass production. Second,
the material mobility rate is too low, which will lead to an
excessive overall voltage of devices. Third, the mobility rate
of the material, especially the lateral mobility rate of the
material, is too high, leading to crosstalk of adjacent pixels.

[0006] The mobility rate of the commercially available
material in EP-721935 falls within the acceptable range, and
no crosstalk will occur. However, the solubility thereofis not
very good. The solubility of the commercially available
material in CN103108859 is acceptable, but too high mobil-
ity rate leads to lateral leakage current to form crosstalk.

[0007] Accordingly, there is a need in the art to develop a
hole transporting material having a suitable mobility rate
without occurrence of crosstalk between adjacent pixels.

SUMMARY

[0008] In view of the deficiencies of the prior art, one
object of the present invention is to provide a hole trans-
porting material having a structure of formula (I):

Formula ()
Ly Lg

L, I
\ /
N—I1,—1,—N
Ls Lg
/ \
Lo Lo

wherein L, L,, L3, L,, L and L are each independently
anyone selected from the group consisting of unsubstituted
phenylene,

’ »
‘ [y
. .
, Y
. { \ .
’ [y
’ \ 4
. \ / Y

phenylene containing substituent(s),
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R, is substituent(s);
L., Lg, Ly and L, are each independently anyone selected
from the group consisting of unsubstituted phenyl,

phenyl containing substituent(s),

Ry

R, is substituent(s); there is at least one saturated six-
membered carbon ring in the structure of fornula (I); there
is at least one selected from the group consisting of phenyl
containing substituent(s) and phenylene containing substitu-
ent(s) in the structure of formula (I).

[0009] The second object of the present invention is to
provide a hole transporting layer comprising the hole trans-
porting material as stated in the first object of the present
invention.

[0010] The third object of the present invention is to
provide an OLED display panel comprising a first electrode
and a second electrode, wherein a laminate comprising a
light emitting layer and a hole transporting layer is provided
between the first electrode and the second electrode; the hole
transporting layer comprises the hole transporting material
as stated above, or the hole transporting layer is the hole
transporting layer as stated in the second object of the
present invention.

[0011] The fourth object of the present invention is to
provide an electronic device comprising the OLED display
panel as stated in the third object.

[0012] As compared to the prior art, the present invention
has the following beneficial effect:

[0013] (1) The present invention provides a hole trans-
porting material having at least one saturated six-membered
carbon ring and benzene ring(s) having non-hydrogen sub-
stituent(s) in the formula and being capable of obtaining a
suitable mobility rate without occurrence of crosstalk
between pixels.

[0014] (2) The hole transporting material provided by the
present invention is capable of satisfying the requirements
on MASK cleaning in terms of solubility (NMP solvent).
The MASK cleaning solvent is anyone selected from the
group consisting of ketones, furans or alcohols, or a com-
bination of at least two selected therefrom. Cyclohexanone
(HC), N-methylpyrrolidone (NMP), substituted or unsubsti-
tuted furan, isopropyl alcohol and the like are more com-
monly used.
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BRIEF DESCRIPTION OF FIGURES

[0015] FIG. 1 shows a schematic cross-sectional structure
view of an OLED display panel according to one specific
embodiment of the present invention.

[0016] FIG. 2 shows a schematic cross-sectional structure
view of another OLED display panel according to one
specific embodiment of the present invention.

[0017] FIG. 3 shows a schematic cross-sectional structure
view of yet another OLED display panel according to one
specific embodiment of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0018] For the purpose of understanding the present inven-
tion, the present invention discloses the following examples.
Those skilled in the art shall know that the examples are
merely illustrative and should not be construed as limiting
the present disclosure.

[0019] In one specific embodiment, the present invention
provides a hole transporting material having a structure of
formula (I),

Formula ()
Ly Lg

\
Ls Ly
\
N_LI_LZ—N
s Le

\
Lo Lio

wherein L, L,, L3, L,, L and L are each independently
anyone selected from the group consisting of unsubstituted
phenylene,

’ .
. 1y
s \ >
’ .
’ s ) Ry
’ \
’ .
. \ / v

phenylene containing substituent(s),
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R, is substituent(s); -continued

CH;

L., Lg, Ly and L, are each independently anyone selected
from the group consisting of unsubstituted phenyl,

phenyl containing substituent(s),

Ry
|_

R, is substituent(s); there is at least one saturated six-
membered carbon ring in the structure of formula (I); there
is at least one selected from the group consisting of phenyl
containing substituent(s) and phenylene containing substitu-
ent(s) in the structure of formula (I).

[0020] The exemplary unsubstituted phenylene may be

jife

or HC

[0021] The exemplary phenylene containing substituent(s)
may be

CH;

H:C

CH; ’

<
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4
-continued -continued
CH,
—CH,
or
HyC —CH,
[0022] The phenyl containing substituent(s) may be
CH; CH,
[0023] In one specific embodiment, L;, L5, L5, L, L and
L each independently anyone selected from the group
consisting of
ey
R,
Yy
/‘./ TN
“ / and
Ry
E ( ‘> 'l
/;/\ A
wherein R, and R, are each independently selected from the
group consisting of hydrogen atom, deuterium atom, linear
chain or branched chain alkyl group of C1-05, and linear
, chain or branched chain alkoxy group of C1-C5.

[0024] In one specific embodiment, I,, Lg, L5 and L, are

HC each independently anyone selected from the group consist-

ing of

CHs, >

.........
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-continued -continued

Z,
z,

wherein R, and R, are each independently selected from the . and
group consisting of hydrogen atom, deuterium atom, linear O Q

chain or branched chain alkyl group of C1-C5, and linear

chain or branched chain alkoxy group of C1-C3. O Q
[0025] As one preferred specific embodiment, -[.;-L, and

-Lg-L,, are the same; and -L,-Lg and -Ls-L are the same.

[0026] The chemical formulae in which -L;-I; and -L,-
L, are the same and -[,-[4 and -[.s-L, are the same have .

better hole transporting rates, and simpler synthesis meth- O
ods. N N

transporting material is anyone selected from the group

consisting of
’ O Q

O Q or a combination of at least two selected therefrom.
[0028] In one specific embodiment, the hole transporting

material has a hole mobility rate of 9x107°-5x107* cm®V'-S,

e.g. 1.0x10™* em?V'S, 2.0x10™* cm?V-S, 3.0x10™* cm?V"S,

4.0x107* cm®V-S and the like, and a solubility in NMP of 10

g/L or more at 25° C., e.g. 11 ¢/, 13 ¢/L,, 15 g/L, 16 g/L,

N N 19 g/L, 20 g/L and the like.

[0029] The mobility rate of 9x107>-5x10"* ¢cm?V-S can

ensure no occurrence of crosstalk between pixels, and the
O Q solubility of 10g/L. or more in NMP can meet the MASK

cleaning requirements.

[0030] In one specific embodiment, the present invention

further provides a hole transporting layer comprising the
hole transporting material as stated above.
[0031] Preferably, the hole transporting layer has a thick-

ness of 600-2300A, e.g. 6204, 660A, 690A, 7304, 7504,
780A, 800A, 8304, 8504, 8704, 9004, 9304, 9504, 9704,

[0027] In one preferred specific embodiment. the hole O
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990A, 10204, 1060A, 10904, 1130A, 1150A, 1180A,
12004, 12304, 12504, 1270A, 1300A, 13304, 13504,
13704, 13904, 14004, 1430A, 1450A, 14704, 14904,
15004, 15304, 1650A, 1670A, 1790A, 1800A, 1930A,
19504, 20704, 2190A, 22004, 2330A, 2450A, 24704,
2490A and the like.

[0032] Preferably, the hole transporting layer is doped
with a P-type organic material in the hole transporting
material as stated above.

[0033] Preferably, the p-type organic material has a doping
ratio of 1 to 10 wt % in the hole transporting layer, e.g. 2wt
%, 3wt %, 4wt %, Swt %, 6wt %, Twt %, 8wt %, 9wt % and
the like.

[0034] The present invention further provides an OLED
display panel comprising a first electrode and a second
electrode, wherein a laminate comprising a light emitting
layer and a hole transporting layer is provided between the
first electrode and the second electrode; the hole transporting
layer comprises the hole transporting material above, or the
hole transporting layer is the hole transporting layer above.

[0035] The exemplary material of the first electrode is
anyone selected from the group consisting of indium tin
oxide (ITO), indium zinc oxide (IZO) and tin dioxide, or a
combination of at least two selected therefrom.

[0036] The exemplary material of the second electrode is
anyone selected from the group consisting of magnesium,
aluminum, silver, or a combination of at least two selected
therefrom.

[0037] In one preferred specific embodiment, the laminate
further comprises anyone of a hole injection layer, a hole
transporting layer, an electron transporting layer, and an
electron injection layer, or a combination of at least two
selected therefrom.

[0038] The exemplary material of the hole injection layer
is anyone selected from the group consisting of

( TDATA )
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-continued

Solloe
caeveae
Ny

( 2-TNATA ), and

o)

( TCTA )

or a combination of at least two selected therefrom.
[0039] The exemplary material of the electron transport-
ing layer is anyone selected from the group consisting of




US 2017/0301861 A1

tri-(8-hydroxyquinoline) and

Na

( TPBi ),

or a combination of at least two selected therefrom.

[0040] In one specific embodiment, the light emitting
layer comprises anyone selected from the group consisting
of a blue light emitting unit, a green light emitting unit and
a red light emitting unit, or a combination of at least two
selected therefrom.

[0041] Preferably, the blue light emitting unit, the green
light emitting unit and the red light emitting unit have
common hole transporting layer comprising the hole trans-
porting material above, or the common hole transporting
layer is the hole transporting layer above.

[0042] Preferably, the common hole transporting layer has
a thickness of 600-23004, e.g. 620A, 6604, 6904, 7304,
750A, 780A, 800A, 8304, 850A, 870A, 900A, 930A, 9504,
9704, 990A, 1020A, 1060A, 1090A, 11304, 1150A,
1180A, 1200A, 1230A, 1250A, 1270A, 1300A, 1330A,
13504, 13704, 1390A, 1400A, 1430A, 14504, 14704,
1490A, 1500A, 1530A, 1650A, 1670A, 1790A, 1800A,
19304, 19504, 20704, 2190A, 2200A, 23304, 24504,
2470A, 2490A and the like.

[0043] In one specific embodiment, the green light emit-
ting unit and the red light emitting unit adopt a phospho-
rescent material; and the blue light emitting unit uses a
fluorescent material.

[0044] In one specific embodiment, the OLED display
panel has a red light external quantum efficiency of 16% or
more, a green light external quantum efficiency of 16% or
more, and a blue light external quantum efficiency of 10% or
more.

[0045] In one specific embodiment, the laminate further
comprises anyone selected from the group consisting of a
hole injection layer, an electron transporting layer, and an
electron injection layer, or a combination of at least two
selected therefrom.

[0046] In one specific embodiment, the OLED display
panel comprises in turn from bottom to top a first electrode,
a hole injection layer, a hole transporting layer, a light
emitting layer, an electron transporting layer, an electron
injection layer, and a second electrode.

[0047] Inone specific embodiment, the first electrode is an
anode, and the second electrode is a cathode.

[0048] In one specific embodiment, the OLED display
panel of the present invention illustratively has the structure
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shown in FIG. 1, including a substrate 101, a first electrode
102 disposed on the substrate 101, a hole transporting layer
103 and a light emitting layer 104 sequentially stacked on
the first electrode 102, and a second electrode 105 formed
thereon.

[0049] In another specific embodiment, the OLED display
panel of the present invention illustratively has the structure
of FIG. 2, including a substrate 201, a first electrode 202
disposed on the substrate 201, a buffer layer 207, a hole
transporting layer 203 and an electron transporting layer 206
sequentially stacked on the first electrode 202, and a second
electrode 205 formed thereon, and a cap layer 208 overlying
the second electrode 205. On the hole transporting layer 203,
there are also a blue light emitting unit 2041, a green light
emitting unit 2042, and a red light emitting unit 2043,
wherein the electron transporting layer 206 covers the blue
light emitting unit 2041, the green light emitting unit 2042,
and the red light emitting unit 2043, as well as the gaps
between the blue light emitting unit 2041, the green light
emitting unit 2042, and the red light emitting unit 2043.
[0050] The hole transporting layer 203 may be a layer
having a uniform thickness or a layer having different
thicknesses for different light emitting units. For example,
there is a larger thickness of the hole transporting layer
between the red light emitting unit 2043 and the buffer layer
207. Next is the thickness of the hole transporting layer
between the green light emitting unit 2042 and the buffer
layer 207. The thickness of the hole transporting layer
between the blue light emitting unit 2041 and the buffer
layer 207 is minimum.

[0051] In yet another specific embodiment, the OLED
display panel of the present invention illustratively has the
structure of FIG. 3, including a substrate 301, a first elec-
trode 302 disposed on the substrate 301, a buffer layer 307,
a common hole transporting layer 303, an independent hole
transporting layer (red light independent hole transporting
layer 3093, green light independent hole transporting layer
3092, and blue light independent hole transporting layer
3091) and an electron transporting layer 306 sequentially
stacked on the first electrode 302, and a second electrode
305 formed thereon, and a cap layer 308 overlying the
second electrode 305. A red light emitting unit 3043 is
provided on the red light independent hole transporting layer
3093 of the independent hole transporting layer; a green
light emitting unit 3042 is provided on the green light
independent hole transporting layer 3092 of the independent
hole transporting layer; a blue light emitting unit 3041 is
provided on the blue light independent hole transporting
layer 3091 of the independent hole transporting layer. The
electron transporting layer 306 covers the blue light emitting
unit 3041, the green light emitting unit 3042, and the red
light emitting unit 3043 and the gaps between the blue light
emitting unit 3041, the green light emitting unit 3042, and
the red light emitting unit 3043.

[0052] Those skilled in the art shall know that the OLED
display panels listed in the present disclosure are not capable
of exemplifying all of the structures, and those skilled in the
art can also design the display panel according to actual
situations. For example, those skilled in the art can set up
different thicknesses to the hole transporting layers corre-
sponding to the red light emitting unit, the blue light
emitting unit and the green light emitting unit, so as to
satisfy the cavity effect produced by the light emitting units
of different colors. Those skilled in the art can also provide
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an exclusive transporting layer between the light emitting
unit and the common hole transporting layer. For example,
a red light-hole transporting unit is provided between the
luminescent material of the red light emitting unit and the
common hole transporting layer; a green light-hole trans-
porting unit is provided between the luminescent material of
the green light emitting unit and the common hole trans-
porting layer; and a blue light-hole transporting unit is
provided between the luminescent material of the blue light
emitting unit and the common hole transporting layer.

[0053] The present invention further provides an elec-
tronic device comprising the OLED display panel above.

[0054] The compounds of the present invention having a
structure represented by formula (I) can be synthesized by
the prior art, for example:

L,
L—L
L ! 2\
\ Br Br
NH ——»
/ Pd(OA);NaOBu
I, P(tBuj; 110° C.
Lo
Ly
A\ Lg Lig
L3 ~ L4\ N /LS/
H
N—L—L,—Br >
PA(OAC)N2OBu
Ly P(tBu); 110° C.
/
Lo
Ly Lg
\ /
Ls Ly
\
N—L,—L,—N
Ls Lg
/ \
Ly Lio

when -L,-L, and -Ls-L, are the same, and -[.,-I.; and
-Lg-L,, are the same, the preparation process can be sim-
plified as:

Ly Ly Lo
L—L \
L3 / 1 \ Ls Ls
\ Br Br \
NH — N—L—IL,—N
/ Pd(OA¢)NaOtBu /
L P(tBu); 110° C. Ls L\
L9 Lg L7.
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Synthesis Example 1

[0055]

® :

Pd(OA(); NaOtBu
P(tBu); 110° C.

[0056] To a 500 mL three-necked flask were added 5 g (
13.9 mmol) of an intermediate 1, 2.5 g (6.9 mmol) of an
intermediate 2, 30.9 mg (0.138 mmol) of palladium acetate
and 1.1 g ( 13.9 mmol) of sodium t-butoxide. The flask was
filled with nitrogen; 100 mL of dehydrated toluene and 0.12
mL (0.276 mmol) of tri-tert-butylphosphine were added to
the flask. The mixture was placed in an oil bath and slowly
heated to 110° C. for 8 hours and allowed to stand overnight.
The resulted solid was dissolved in dichloromethane,
washed with 300 mL of saturated brine, and the organic
layer was dried with magnesium sulfate. Recrystallization
was made by using a mixed solvent of toluene and ethanol
to give 4.5g (5.17 mmol) of a target compound with a yield
of 75%. Mass spectrometry M/Z=875.2 was obtained by
LC-MS.
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Synthesis Example 2

2

Pd(OA¢); NaOtBu
P(tBu); 110° C.

[0057]

00
s
e

4, @
g0 -

[0058] To a 500 mL three-necked flask were added 5 g
(12.8 mmol) of an intermediate 3, 2.2 g (6.2 mmol) of an
intermediate 2, 27.7 mg (0.124 mmol) of palladium acetate
and 1.06 g (13.0 mmol) of sodium t-butoxide. The flask was
filled with nitrogen; 100 mL of dehydrated toluene and 0.11
mL (0.248 mmol) of tri-tert-butylphosphine were added to
the flask. The mixture was placed in an oil bath and slowly
heated to 110° C. for 8 hours and allowed to stand overnight.
The resulted solid was dissolved in dichloromethane,
washed with 300 mL of saturated brine, and the organic
layer was dried with magnesium sulfate. Recrystallization
was made by using a mixed solvent of toluene and ethanol
to give 4.5 g ( 4.6 mmol) of a target compound with a yield
of 74%. Mass spectrometry M/7=983.1 was obtained by
LC-MS.

EXAMPLE 1

[0059] An OLED display panel having the structure
shown in FIG. 2 was prepared by the following process.
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[0060] On the substrate 201 of glass material, a reflective
silver anode of 100 nm was formed, and then an ITO film
layer was deposited at a film thickness of 15 nm to obtain a
first electrode 202 as an anode. Then a mixed material of

NC CN

NC CN

Yo £
e

was evaporated as a buffer layer, wherein the mixing ratio
was 5:95 (by weight). Thereafter,

Yo £
5%,

was vacuum-evaporated by using a fine metal mask to form
films having thicknesses of 210 nm, 170 nm and 130 nm
respectively on red light, green light and blue light pixels, so
as to give a hole transporting layer 203 having a hole
mobility rate of 4.1x10~* cm®N'S and a solubility in NMP
of 10 g/L. 40 nm of
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was evaporated at a ratio of 9:1 to form an emission green
light emitting unit 2042; 30 nm of

and

was evaporated at a ratio of 95:5 to form a blue light emitting
unit 2041; an evaporation material of

was evaporated at a ratio of 95:5 to form an emission red
light emitting unit 2043; 40 nm of

;"0 .

was co-evaporated at a ratio of 1:1 to form an electron
transporting layer 206 having a thickness of 30 nm, and then
to form a magnesium-silver (having a mass ratio of silver to
magnesium of 9:1) alloy having a thickness of 15 nm as a
second electrode 205. 60 nm of a cap layer 208 tri-(8-
hydroxyquinoline) aluminum was evaporated, and then cov-
ered with protective glass sheets.

and
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EXAMPLE 2

[0061] It is different from Example 1 that the material of
the hole transporting layer was replaced with

wherein the hole mobility rate was 2.1x10™* cm?/V-S; and
the solubility thereof in NMP was 19 g/L.

EXAMPLE 3

[0062] It is different from Example 1 that the material of
the hole transporting layer was replaced with

Yoot
o o

wherein the hole mobility rate was 1.8x10™* cm?/V-S; and
the solubility thereof in NMP was 15 g/L.

Oct. 19, 2017

EXAMPLE 4

[0063] It is different from Example 1 that the material of
the hole transporting layer was replaced with

wherein the hole mobility rate was 1.9x10™* ecm?/V-S; and
the solubility thereof in NMP was 21 g/L.

Comparison Example 1

[0064] It is different from Example 1 that the material of
the hole transporting layer was replaced with

wherein the hole mobility rate was 3x10™* cm*V-S; and the
solubility thereof in NMP was 1.2 g/L.
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Comparison Example 2

[0065] It is different from Example 1 that the material of
the hole transporting layer was replaced with

%f“
g
Sl ot

wherein the hole mobility rate was 3.5x10™* cm®/V-S; and
the solubility thereof in NMP was 2.2 g/L.

Comparison Example 3

[0066] Tt is different from Example 1 that the material of
the hole transporting layer was replaced with

Sadiae

“a o™

wherein the hole mobility rate was 7x107> cm?/V-S; and the
solubility thereof in NMP was 2.5 g/L.

12

Oct. 19, 2017

Comparison Example 4

[0067] 1t is different from Example 1 that the material of
the hole transporting layer was replaced with

O-O
O-O

wherein the hole mobility rate was 2x10™* cm?/V-S; and the
solubility thereof in NMP was 2.2 g/L.

[0068]

[0069] Performance tests of the OLED display panels in
the Examples and Comparison

[0070]

[0071] (1) Device voltage test method: the program being
transferred to the B screen, testing the voltage of the blue
light at 10 mA/cm?;

[0072] (2) Crosstalk test method: the program being trans-
ferred to the B screen in a dark room, testing the intensity
ratio of the green light of adjacent pixels when the blue light
intensity was 0.1 Cd/m?, L;,,.,/Ls

[0073] (3) Mask cleaning effect:

the time required for all the materials on the MASK of the
red light of the hole transporting layer 203 to be completely
cleaned at a fixed ultrasonic frequency of 40 kHz and at a
temperature of 25° C.

Performance Tests

Examples were carried out.

Tue>

[0074] Test results can be seen in Table 1.
TABLE 1
Device voltage  Lg,eon/Lane.  Mask cleaning time

Example 1 98% 1.8% 30s
Example 2 106% 2.1% 25s
Example 3 105% 1.3% 258
Example 4 102% 1.3% 23s
Com. Example 1 100% 1.5% 80s
Com. Example 2 101% 1.8% 60 s
Com. Example 3 106% 1.0% 58s
Com. Example 4 103% 1.7% 65s

[0075] The applicant stated that the present disclosure
illustrates the detailed process equipment and process flow
by the above-described examples, but the present invention
is not limited to the above-described detailed process equip-
ment and process flow. That is, it does not mean that the
present invention cannot be carried out unless the above-
described detailed process equipment and process flow are
used. Those skilled in the art shall know that any improve-
ments to the present invention, equivalent replacements of
the raw materials of the present invention, addition of
auxiliary ingredients, selection of specific means and the
like all fall within the protection and disclosure scope of the
present invention.



US 2017/0301861 A1

What is claimed is:
1. A hole transporting material, characterized in that the
hole transporting material has a structure of formula (I),

formula (I)
Ly Ls

Ls Ly
\
N—TIL;—I,—N

Ls Lg

\
Lo Lio

wherein L, L,, L,, L, L5 and L, are each independently
selected from the group consisting of unsubstituted
phenylene,

’ [y
. .
’ v »
’ s
, U \ 0y
2 Y
‘ .
. \ / B

phenylene containing substituent(s),

.74

R, is substituent(s);
L., Lg, Ly and L, are each independently selected from
the group consisting of unsubstituted phenyl,

phenyl containing substituent(s),
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R, is substituent(s);
there is at least one saturated six-membered carbon ting in
the structure of formula (T); and
there is at least one selected from the group consisting of
phenyl containing substituent(s) and phenylene con-
taining substituent(s) in the structure of formula (I).
2. The hole transporting material claimed in claim 1,
characterized in that L, L,, L5, L,, L5 and Ly each inde-
pendently selected from the group consisting of

R, Ry
YA VRETED
N //\ b
TN e O |

wherein R, and R, are each independently selected from
the group consisting of hydrogen atom, deuterium
atom, linear chain or branched chain alkyl group of
C1-C5, and linear chain or branched chain alkoxy
group of C1-C5.
3. The hole transporting material claimed in claim 1,
characterized in that L, Lg, Lo and L, are each indepen-
dently selected from the group consisting of

wherein R; and R, are each independently selected from
the group consisting of hydrogen atom, deuterium
atom, linear chain or branched chain alkyl group of
C1-C5, and linear chain or branched chain alkoxy
group of C1-C5.

4. The hole transporting material claimed in claim 1,
characterized in that -1,-1., and -L,-L,, are the same; and
-L,-Lg and -L5-L, are the same.

5. The hole transporting material claimed in claim 1,
characterized in that the hole transporting material com-
prises any one of the following structures:
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-continued

or a combination of at least two selected therefrom.

6. A hole transporting layer, characterized in that the hole
transporting layer comprises the hole transporting material
claimed in claim 1.

7. The hole transporting layer claimed in claim 6, char-
acterized in that the hole transporting layer has a thickness
of 600-2300A.

8. The hole transporting layer claimed in claim 6, char-
acterized in that the hole transporting layer is doped with a
P-type organic material in the hole transporting material
claimed in claim 1.

9. The hole transporting layer claimed in claim 8, char-
acterized in that the p-type organic material has a doping
ratio of 1 to 10 wt % in the hole transporting layer.

10. An OLED display panel, characterized in that the
OLED display panel comprises a first electrode and a second
electrode, wherein

a laminate comprising a light emitting layer and a hole

transporting layer is provided between the first elec-
trode and the second electrode; and

the hole transporting layer comprises the hole transporting

material claimed in claim 1, or the hole transporting
layer is the hole transporting layer claimed in claim 6.

11. The OLED display panel claimed in claim 10, char-
acterized in that the light emitting layer comprises anyone
selected from the group consisting of a blue light emitting
unit, a green light emitting unit and a red light emitting unit,
or a combination of at least two selected therefrom.

12. The OLED display panel claimed in claim 10, char-
acterized in that a blue light emitting unit, a green light
emitting unit and a red light emitting unit have common hole
transporting layer comprising the hole transporting material
claimed in claim 1, or the common hole transporting layer
is the hole transporting layer claimed in claim 6.

13. The OLED display panel claimed in claim 12, char-
acterized in that the common hole transporting layer has a
thickness of 600- 2300A.

14. The OLED display panel claimed in claim 11, char-
acterized in that the green light emitting unit and the red
light emitting unit adopt a phosphorescent material; and the
blue light emitting unit uses a fluorescent material.

15. The OLED display panel claimed in claim 11, char-
acterized in that the OLED display panel has a red light
external quantum efficiency of 16% or more, a green light
external quantum efficiency of 16% or more, and a blue light
external quantum efliciency of 10% or more.
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16. The OLED display panel claimed in claim 10, char-
acterized in that the laminate further comprises a layer
selected from the group consisting of a hole injection layer,
an electron transporting layer, and an electron injection
layer, or a combination of at least two selected therefrom.

17. The OLED display panel claimed in claim 10, char-
acterized in that the OLED display panel comprises in turn
from bottom to top a first electrode, a hole injection layer, a
hole transporting layer, a light emitting layer, an electron
transporting layer, an electron injection layer, and a second
electrode.

18. The OLED display panel claimed in claim 17, char-
acterized in that the first electrode is an anode, and the
second electrode is a cathode.

19. An electronic device comprising the OLED display
panel claimed in claim 10.

LI T T
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