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Three host materials (hCP, sCP and pCP) by changing the introduction of different
connection groups were designed and synthesized. The sCP exhibited bipolar. The

green PhOLEDs using Ir(ppy)s as phosphorescent dopants were fabricated.
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Abstract: Three host materials based on the carbazole desgned and facilely
synthesized, I e. 9-(6-(9-carbazolyl)hexyl)carbdazo (hCP),
9-(4-(2-thiophene-based)phenyl) carbazole (sCP) and
9-(4-(9-carbazolyl)phenyl)carbazole(pCP). The refethips between the structures
and photophysical, electrochemical and electropmagscent performances were
investigated. Their emission peaks are located\inrégion and the optical band gap
are 3.51, 3.57 and 3.89 eV, respectively. Hencey ttan be used as hosts in
phosphorescent organic light-emitting devices (PBD$). The PHOLEDs were
fabricated by doping tris(2-phenylpyridine)iridiufin(ppy)s) in host as light-emitting
materials. The maximum current efficiency of theOREDs employed sCP as host
was 44.88 cd/A.
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1. Introduction

The PHOLEDs have been paid much attention as thdidate for full-color
flat-panel displays and light sources due to thejus characteristics of harvesting
both singlet and triplet excitons and the theoattinternal quantum efficiency can

reach 100%:2 However, the serious concentration quenching dpkbt:-triplet (T-T)
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annihilation limit their application$? The phosphorescent light-emitting materials
must be doped in host as light-emitting layer i©REDs. The characteristics of host
materials directly determine the performances oOEEDs and generally require
wide band gap, high carrier mobility and tripleitst(T) level 4

Molecules based carbazole have been widely wsedhost materials for
PhOLEDs due to their highiTand excellent hole-transporting propertiésor
example, 4,4'-bis(9-carbazol-9-yl)biphenyl (CBP) is a prominent hast §reen and
red triplet emitters® However, CBP is prone to crystallization due ®rather-low

150 aspecially under low dopant concentratioiis.

glass-transition temperature (82),
Thus, it is highly urgent to develop the host matahat has a Thigher than that of
the phosphorescent guest emitter, a relatively migavith an appropriate the highest
occupied molecular orbital (HOMO) level, and goarier-transporting properties.
Consequently, highly efficient, low-driving-voltagghOLEDs could be realized.

In this work, to overcome these issues, wegiesl and synthesized a series of
phosphorescent host materials with higher triphetrgy level and highergthan CBP
by the simple method. The phosphorescent devicesdban them (XCP) have been
prepared. To increase the solubility of host, tipeound of hCP was synthesized by
using alkyl chain to connect two carbazole. To wbtagher T, the compound of
pCP was synthesized by breaking the conjugationh@P. To improve the
charger-transport ability, the bipolar host maltseri@CP was synthesized by
introducing the thiophene moiety as electron-wigtvdng and carbazole as
electron-donating groups. The synthetic schemé@&CP is represented in Scheme
1.

2. Experimental section
2.1 General information

All of the chemicals and reagents are usedhéir original form without further
purification. Solvents for chemical synthesis argified according to the standard
procedures. All chemical reactions are performeal mitrogen atmosphere.

'H NMR and**C NMR data are recorded using a Switzerland Bri¥ex600

NMR spectrometer relative to tetramethylsilane (TM&s internal standard.
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Elemental analyses were performed using a VarieeEEmental analyzer. The single
crystals grow from the mixed solutions of &, and hexane. The final structure was
confirmed by X-ray diffraction analysis (Bruker-Nas SMART APEX Il CCD),
with graphite-monochromatic MK, (A = 0.71073 A). Crystallographic data for the
structural analyses have been deposited with theb@dge Crystallographic Data
Center (CCDC). CCDC reference numbers for hCP, p@® sCPare 1500354,
1500355 and 1500356, respectively. UV-vis absonpspectra were recorded on a
Hitachi U-3900 spectrophotometer and the photolestence (PL) spectra were
recorded using a Fluoromax-4 spectrophotometeiluted CHCI, solution at room
temperature. Thermogravimetric analyses (TGA) werfopmed using a Netzsch TG
209 at a heating rate of 2G/min in nitrogen atmosphere. The melting point)(vas
measured by the SG¥X-4 micro melting point measuring instrument. Ditatial
scanning calorimetry (DSC) measurements were paddrat both heating rate of 10
°C/min and cooling rate of 20C/min under nitrogen atmosphere under nitrogen
atmosphere, using DSC Q100 V9.4 Build287 apparddyslic voltammetry was
performed using Autolab/PG STAT302 in a one-compartt electrolysis cell
consisting of a platinum wire as working electrodeplatinum electrode as counter,
and a calomel electrode as reference. Tetrabutytarium perchlorate was used as a
supporting electrolyte (0.1 M), and cyclic voltantnieeruns were monitored at a scan
rate of 50 mV/s.

All calculations were performed using the Gars93 package by employing
experimental parameters determined by X-ray simg#tal diffraction as an input file.
The geometry optimization by density functionaldhe(DFT) was carried out using
the B3LYP functional with 6-31G(d) basis s&fs?

2.2 Device Fabrication and Characterization

To investigate the electroluminescent properties the xCP, doped
electroluminescent devices with the configuratiénT®@/ MoOs (30 nm)/ TCTA (30
nm)/ Ir(ppyk (7 wt%): xCP (20 nm)/ TPBi (45 nm)/ LiF (1 nm)/ A800 nm) were
fabricated by high-vacuum (3xX0Pa) thermal evaporation onto a glass substrate
pre-coated with ITO. Mo@ and Tris(carbazol-9-yl)-triphenylamine (TCTA) were
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used as hole injecting/transporting materials, &fppy); acts as emitting layer.
1,3,5-Tris(1-phenyl-1H-benzimidazol-2-yl)benzene PBI) was employed as
electron-transporting and hole-blocking materiak was the electron injection layer,
and Al was evaporated as cathode. Luminance-veltagent density (L-V-J)
characteristics of devices were recorded on KegitB#00O Source Meter and L-2188
spot Brightness Meter. The active area of ITO wadx3[mnf. The
electroluminescent spectra were recorded on PR-§péctrophotometer. The
voltage-current density (V-J) characteristics ofOREDs were recorded using
Keithley 2400 Source Meter and ST-900M Spot BrigkthMeter.
2.3 Synthesis of complexes
2.3.1 Synthesis of hCP

Carbazole (5.02 g, 30 mmol) and 1,6-dibromohex&3.66 g, 15 mmol) were
dissolved in 80 mL toluene. Tertbutyl ammonium biden(TBAB) (0.5 g, 1.5 mmol)
dissolved in 5mL deionized water and the 2 MCKs; solution were added
subsequently. The mixture was heated to reflux Zérh and then washed with
deionized water and dried over )&;. The precipitate was purified by column
chromatography (silica gel, dichloromethane: petol ether = 1:20) to obtain the
white crystal product (4.99 g, yield: 80%H NMR (600 MHz, CDC}, TMS): & 8.09
(d,J=7.8Hz, 4H), 7.43 (ddd; = 7.2 Hz,J, = 6.0 Hz,J3 = 1.2 Hz, 4H), 7.33 (d] =
8.4 Hz, 4H), 7.22 (dddl, = 7.2 Hz,J, = 6.0 Hz,Js = 1.2 Hz, 4H), 4.24 (] = 7.2 Hz,
4H), 1.85-1.81 (m, 4H), 1.41-1.37 (m, 4H3C NMR (150 MHz, CDG): & 143.28,
128.50, 125.74, 123.26, 121.67, 111.48, 45.71, 312P.96. Anal. Calcd for
CsoHa2sN2 (%): C, 86.54; H, 6.73; N, 6.73; found: C, 87.23;88; N, 6.67.
2.3.2 Synthesis of pCP

A mixture of Cul (0.57 g, 3 mmol), 18-Crown-®264 g, 1 mmol), KCO; (16.6
g, 120 mmol), 1,3-dimethyl-3,4,5,6-tetrahydro-2(3pyrimidinone (DMPU) (2 mL),
dibromobenzene (7.1 g, 30 mmol) and carbazole (160gmmol) were heated at
170 °C for 11 h under nitrogen. After cooling t@no temperature, the mixture was
guenched with 1 N HCI, the precipitate was filteegdl was washed with NHH,O
and water. The grey solid was recrystallized twitem chloroformto afford as
colorless crystals (19.3 g, yield: 79%) NMR (600 MHz, CDC}, TMS): 6 8.19 (d,
J=7.8Hz, 4H),7.82(s, 4 H), 7.57 @z 8.4 Hz, 4 H), 7.48(ddd, = 7.2 Hz,J, =



6.0 Hz,Js = 1.2 Hz, 4 H), 7.34 (ddd; = 7.2 Hz,J, = 6.0 Hz,J; = 1.2 Hz, 4 H)**C
NMR (150 MHz, CDCY): 6 146.36, 143.72, 139.76, 136.50, 131.16, 130.38,183
128.92, 128.26, 126.53, 123.26, 122.93, 112.72|.Adalcd for GoH2oN2 (%): C,
88.24; H, 4.90; N, 6.86; found: C, 88.28; H, 4.886.74.

2.3.3 Synthesis of sSCP

9-(4-bromophenyl)carbazole: A mixture of Cull® g, 1 mmol), 18-Crown-6
(0.159 g, 0.6 mmol), ¥COs (8.291 g, 60 mmol),
1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone (DMPU) (20 mL),
dibromobenzene (4.718 g, 20 mmol) and carbazo&¥?1g, 10 mmol) were heated at
180 °C for 16 h under nitrogen. After cooling t@no temperature, the mixture was
guenched with 1 N HCI, the precipitate was filteeedtl washed with NH,O and
water. The grey solid was purified with column ahedography using hexane as
eluant (1.5 g, yield: 46.6%J)H NMR (600 MHz, CDCJ, TMS): § 8.25 (d,J = 7.8 Hz,

2 H), 7.86 (dtJ, = 3 Hz,J, = 1.8 Hz,J; = 8.4 Hz, 2 H), 7.61 (dl; = 3 Hz,J, = 1.8 Hz,
Js= 8.4 Hz, 2 H), 7.43-7.45 (m, 2 H), 7.39 {cs 8.4 Hz, 2 H), 7.29-7.31 (m, 2 H).

A mixture of 9-(4-bromophenyl)carbazole (3.22, d0 mmol) and
2-thiopheneboronic acid (1.28 g, 10 mmol) was addeahhydrous toluene (50 mL).
After 2 M aqueous BCO; was added to the stirred mixture, the reactiontunéxwas
degassed with nitrogen for 1 h. Then Pd@P(®.03 g, 0.05 mmol) was added to the
mixture. The solution was further refluxed undeniaogen atmosphere for 24 h.
After the reaction solution was cooled to room temagure, the whole mixture was
poured into water, and the organic layer was sépérand washed with water. The
organic extracts were dried over MgSOhe crude product was further purified by
column chromatography on silica gel using hexaniba®luent to yield compound as
a white solid (2.27 g, yield: 70%) NMR (600 MHz, CDC}, TMS): § 8.15 (ddd,);
= 7.8 Hz,J, = 7.2 Hz,J3 = 0.6 Hz, 2 H), 7.85-7.83 (m, 2 H), 7.60-7.58 @1H), 7.46
(ddd,J; = 8.40 Hz,J, = 1.2 Hz,J; = 0.6 Hz, 2 H), 7.44-7.41 (m, 3 H), 7.35 (dd=
5.40 Hz,J, = 1.2 Hz, 1 H), 7.30 (ddd; = 7.8 Hz,J, = 6.6 Hz,J3 = 1.2 Hz, 2 H), 7.15
(dd, J; = 5.40 Hz,J, = 3.6 Hz, 1 H)}*C NMR (150 MHz, CDG)): § 143.47, 140.84,
136.88, 133.61, 128.29, 127.49, 127.30, 126.05,3B25123.65, 123.52, 120.39,



120.10, 109.85. Anal. Calcd foro£E1:5sNS(%): C, 81.23; H, 4.61; N, 4.31; S, 9.85;
found: C, 81.75; H, 4.69; N, 4.17; S, 9.32.

Bra~"""Br O Q
A~ N

a > N
THF, KOH, Reflux, 12h O

hCP

® ava
N < Q
18-crown-6, Cul, K, CO;
' DMPU, 140z, 48h

OH
O 0
Br Br O N “oH s \
N KiCO, 18crownsy NOBr > N‘Q_Q
,CO3, 18-crown-6,
DMPU, Cul O Pd(PPhs), /NayCO, O

Scheme. 1 Synthetscheme of hCP, pCP and sCP

3. Resultsand discussion
3.1 Single-crystal structures

The X-ray single-crystal structure diffractistudies were carried out to reveal
their exact structures. The structure data are shawrable 1. Their single crystals
were grown from ChkCly/hexane solution. Their crystal structures are thé
orthogonal crystal system (Fig. 1). The space gafupCP is P2(1)2(1)2(1) in which
the bond length of C(13)-N(1) and C(18)-N(2) ard5B(3) and 1.457(3) A are
slightly smaller than the standard C-N key bondyten(1.47-1.50 AY® Thus bond
energy is bigger and the material is more stabl@addition, at both ends of carbazole
groups for the planar configuration, the torsiorglanbetween alkyl chain and
carbazole groups are -178.7(2) and 176.D(8%pectively.

The pCP is Pbca space group in which the bength of C(13)-N(1) and
C(16)-N(2) are 1.430(3) and 1.430(3) A and smaten that of hC® The torsion

angle between carbazole and benzene are -124 A@2)124.6(2) respectively. The



torsion angle ofC(19)-N(2)-C(16) is124.6(2). The sCP is Pbca space group. The

torsion angle ofC(11)-N(1)-C(8) is 126.40(19)The torsion angle of-N-C of sCP

and pCP are both smaller than that of hCP. Aomgnthke torsion angle of

C(x)-N(21)-C(y) of hCP is the smallest, the flexityilis the best. The rigid strong

stereo space configuration is beneficial to inceette molecular steric hindrance,

weaken the conjugate effect between adjacent caldagoups and widen exciton

diffusion area which can help to improve thedvel.

Table 1 Crystallographic data for hCP, sCP and pCP

hCP

sCP

pCP

Empirical formula
Crystal size/mrh
Formula weight
Temperature (K)
Wavelength (A)
Crystal system
Space group
C(x)-N-C(y) (deg)
a(A)

b (A)

c (A)

a (degq)

b (deg)

g (deg)

Volume/ A°

4

Reflections collected
Goodness-of-fit on ¥

R indexes (all data)

CaoHasN2
0.36x0.21x0.20
416.54
296(2)
0.71073
Orthorhombic
P2(1)2(1)2(1)
-178.7(2)
5.844(2)
12.001(5)
32.444(13)
90
90
90
2275.5(16)
4

16228
1.009

= 0.0963,

CooH1sNS

0.23x0.19 x0.13

325.41

299.84

0.71073

Orthorhombic

Pbca
124.93(19)
16.9032(6)
7.7378(3)
25.4653(9)
90
90
90
3330.7(2)
8
31414
1.048

R=0.0934,

CaoH20N2

0.2 x0.15x 0.12

408.48

299.59

0.71073

Orthorhombic

Pbca
108.4(2)

8.210(2)

16.562(4)

32.036(8)

90

90

90

4355.7(18)

8

40995

0.989

R=0.1905,




wWR; =0.1118 wR = 0.2699 WR; =0.2120

pCP sCP

Fig. 1 Single-crystal structures of hCP, pCP anid sC

3.2 Thermal properties

The good thermal stability of compounds is iatkal by their high decomposition
temperatures gl{corresponding to 5% weight loss). Thgdf hCP, pCP and sCP are
321, 301 and 164C, respectively, as can be seen in Fig. 2a. Intiadgiboth hCP and
pCP with two carbazole groups have higher owing to the better rigidity of
carbazole. In Fig. 2b, the glass-transition tempeea (T) of hCP and pCP are 98
and 129 °C, respectively, which are much higher than that asfalogous
carbazole-based host such as CBP°(®2and 1,3-di(9H-carbazol-9-yl)benzene (MCP)
(60 °C).*** And the higher Jis expected to improve the stability of the devithe
flexibility of hCP molecular is better than sCP ap@P and easy to improve the
decomposition temperature. And thg, ® hCP, pCP and sCP are 127.9-128.4,
335.4-336.1 and 188.1-188@, respectively.
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Fig. 2 TG (a) and DSC (b) curves of hCP, sGiP@DP

3.3 Photophysical properties

Fig. 3 displayed the UV-vis and photoluminesqéL) spectra of XCP in dilute

CH.CI, solution (5x10 mol/L) and the PL emission spectra of sCP in diffé

solution. The absorption peaks around 236-264 nmesponds to the-7* electron

transition of benzene ring. And the absorption pe@kind 293 nm can be assigned to
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the carbazole-centered matrixt* transitions, whereas the absorptions in the rarfige
320-346 nm could be attributed to thernelectron transfer of ¢ arbazdl&?® The
absorption maximumi.) was observed at 237 nm (molar extinction coeadfice=
1.14 x 16 M ecm?) for hCP, 241 nme(= 1.25 x 16 M™* cm?) for pCP and 235 nm
(e = 1.58 x 16 M™* cmi?) for sCP.

—8— Abs. of hCP 41.0
) —A— Abs. of sCP
\,\ —&— Abs. of pCP

\ —0— PL of hCP at room temperature { () 8

—
[e)
T

<
o0

——PL of sCP at room temperature

—<—PL of pCP at room temperature |

4 0.6

o
o

o
~

I
[\
PL Normalized Intensity / (a.u.)

Normalized Abs Intensity / (a.u.)

0.0 bt ..o oy inmn i —10.0
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(b)
10| —=—sCP in Hexane

——sCP in DCM

08 —e— sCP in Acetonitrile

0.6

0.4

0.2

Normalized Abs Intensity / (a.u.)

0.0 T
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Wavelength / nm

Fig. 3 (a) The UV-Vis absorption and PL spectr&a@P, sCP and pCP in GEl, solution and (b)

The PL spectra of sCP in different solutions
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The optical energy gaps gjEof the compounds were calculated according to
their absorption edges and are listed in Table,2fEBCP, sCP and pCP are 3.51, 3.57
and 3.89 eV, which are higher than that of CBPhe compounds hCP and sCP show
lower E; than pCP due to the increased conjugation.

The PL emission spectra of hCP, sCP and pCP mieasured in Ci€l;, solution
which show near-ultraviolet emissions (Fig. 3a)eTdmission spectra of hCP have
the maximum peaks at 351 and 368 nm, and the emissavelength of sCP is
located at 382 nm and pCP appears at around 3536dm respectively. Compared
with that of CBP, the maximum emission peaks h&eeabvious blue shifts: *The
emission peaks of pCP has samller red shift thah ¢ sSCP due to the larger
distortion. The conjugate degree of hCP is the mimh so as to the blue shift than
that of pCP and sCP.

The PL emission spectra of hCP and pCP havestlno change with the change
of solution polarity. The PL emission spectra ofPs@ different solution were
measured, as can been seen in Fig. 3(b). The emisgiectra have obvious red
shifted 43 nm and the fine structure disappearel thie increase of solvent polarity.

This result indicated that there are intramolecatarge transfer (ICT) state.

—
o
T

—=— PH of hCP at 77K
—&— PH of pCP at 77K
—A— PH of sCP at 77K

< 5 I
~ N fore)
T T T

Normalized absorption / (a.u.)

e
[}
)

0.0 : ' : ' -
400 450 500 550 600

Wavelength / nm
Fig. 4 The PL spectra of hCP, sCP and pCPnrethyltetrahydrofuran matrix at 77 K
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The properties of triplet excited states for tt@mpounds were studied by
low-temperature (77 K) PL spectra in 2-methylteyddofuran (2-MeTHF), as shown
in Fig. 4. The T of hCP, sCP and pCP were calculated as 3.01, &1822.84 eV,
respectively. They are suitable for the phosphamsbost materials and thg of
Ir(ppy)s is 2.4 eV

In order to further investigate the luminescpmbperties of these three host
materials, their ground state structures were apéich and the frontier molecular
orbitals were shown in Fig. 5. As for hCP, the HOMf@ largely located at one of
carbazole groups and the lowest unoccupied moleoutgtal (LUMO) areabsolutely
located at another carbazole groups. The HOMO adi@ are well separated,
without overlapping, leading to the bule-shift spacfhe HOMO of sCP distributed
on the molecular skeleton and the LUMO distributethiophene group and benzene
ring. The HOMO and LUMO of the sCP are well ovedmyg and the ambipolar

property of it leads easily to transfer electron.
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HOMO LUMO

Fig. 5 Optimized molecular structure and molecoldital amplitude plots for the HOMO
and LUMO of hCP, pCP and sCP

Compared with hCP and pCP, the fluorescence emisdgieaCP has a large red
shift, and the HOMO level is decreased which makeider band gap formed and
reduce the hole injection barrier. The HOMO of pdiBtributed in the molecular
skeleton and the LUMO distributed in the carbazgieups at both ends of the
molecule.

3.4 Electrochemical properties

Cyclic voltammetry (CV) were performed to investgahe electrochemical
properties of the compounds (Fig. 6). And the v&loé Biomo and Euvwo were
obtained according to the equationfo = E; - Enomo and are also listed in Table 2.

The HOMO/LUMO levels of hCP, sCP and pCP are -52087, -6.04/-2.57 and
-5.95/-2.06 eV.
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Fig. 6 The cyclic voltammetry curves of hCP , s@@ pCP

Table 2 Photophysical, electrochemical and thepraperties of xCP

Host Aab e T, LUMO® Ef Tg Ty

(nm) (nm) @) V) V) (O (O

hCP 264, 294, 346 412 3.01 -2.47 3.51 93 321
sCP 257, 302, 325 410 3.02 -2.57 3.57 299

pCP 257,302, 325 436 2.84 -2.06 3.89 129 161

2 PL spectra at 77 K in 2-methyltetrahydrofuran sohu ® LUMO = HOMO - E;. © E4 obtained

from the onset of UV-vis absorption spectra.

3.5 Electroluminescent properties

To prove the bipolar property of sCP, the hmidy and electron-only devices
were fabricated with the structures of ITO/ Mp@ nm)/ NPB (30 nm)/ sCP (40 nm)/
NPB (10 nm)/ Al (hole-only) and ITO/ Bphen (10 nmeZP (40 nm)/ Bphen (10 nm)/
LiF (1 nm)/ Al (electron-only), respectively. WhekoO; and LiF served as hole-
and electron-injecting layers,
N,N'-Bis-[(1-naphthalenyl)-N,N'-bis-phenyl]-(1, lighenyl)-4,4'-diamine (NPB) was

used as the hole-transport layer and 4,7-diphesiyl-phenanthroline (BPhen) as

14



electron-transport/hole-block layer (Fig. 7). Tharent density (J) of electron-only
based sCP was much higher than that of hole-onhcéeet the same voltage, which

indicated that the electron-transport ability ipestor to that of hole-transport.

4 6 8

1000

_2)
_2)

cm

{10

100 F

Current density / (mA - <cm

Current density / (mA -

10 n | L | ' | ' | ' | 10
1 2 3 4 5

Voltage / V

Fig. 7 The J-V characteristic curves of singleieafased-sCP devices

Based on the triplet energies and other agtegayameters of these three host
materials, PhOLEDs were fabricatedh an doping concentration of 7 wt% Ir(ppy)
as the emitter. The structures of devices A-C a@ MoO; (30 nm)/ TCTA (30 nm)/
Ir(ppy)s (7 wt%): host (20 nm)/ TPBi (45 nm)/ LiF (1 nm)I 800 nm), which host
are hCP (device A), sCP (device B), pCP (devicer€ypectively. The EL spectra of
devices A-C exhibit the same peak at 512 nm witm@dssion Internationale de
L'Eclairage (CIE) of around (0.30, 0.62), which adentical to the PL spectra of
Ir(ppy)s in Fig. 8. This result demonstrated that the ¢iffecenergy transfers were
achieved from host to guest. The spectra have nmwb with the change of voltage,

indicating that the devices exhibited the good cstability.
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Fig. 8 EL spectra of devices A-C at voltage &f 8

The current density-voltage-luminance (J-V-lhjaracteristics for the devices
A-C are in Fig. 9 and theorresponding data are listed in Table 2. The marim
luminance (lnay) of the device B is 35 610 cd?mnd has a lower turn-on voltageo(V
the voltage at the luminance of 1 cdjrof 3.0 V. The based-pCP device (device C)

has inferior performances with thedsof 9 497 cd/hand \4,0f 5.5 V.
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Fig. 9 The J-V and L-V curves of devices A-C

Fig. 10 shows the current efficienay X - current density (J) for the devices A-C.
The device B exhibited the excellent electrolumoaes properties with the maximum
N of 44.88 cd/A, the maximum power efficienay) of 37.75 Im/W and the external
guantum efficiency (EQE) of 13.08%, as shown inlégh On the other hand, the
device C displayed th@ max0f 35 cd/A and maximum EQE of 10.07%. The balanced
carrier transport improved the performances in et owing to the bipolar property
of sCP. What's more, the higher ®f sCP can effectively prevent back energy from

guest to host.
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Fig. 10 The current efficiency- current dgnef devices A-C

Table 3 Devices performances of PhOLEDs

Device Host Vs Lmax NLmax N pmas. CIE EQE
(V) (cd/nf) (cdiA)  (Im/W) X, y)° (%)
A hCP 45 2876 21.3 16.08  (0.30,0.62) 6.0
B sCP 3 35610 44.88 37.75 (0.31,0.60) 13.08
C pCP 5.5 9497 35 13.42  (0.30,0.62)  10.07

2 \poltages at 1 cdi. ® Maximum luminance® Maximum current efficiency! Maximum power

efficiency.® CIE measured at 8 V.

4. Conclusions

In summary, we have synthesized three host mktety changing the

introduction of different connection groups. Theiggion spectra of hCP have the

maximum peaks at 351 and 368 nm, and the emissaoelength of SCP is located at

382 nm and pCP appears at around 355 and 363 mpactely. The T of hCP, sCP

and pCP are 3.01, 3.02 and 2.84 eV, respectivdlg. FhOLEDs used sCP as host

exhibited higher maximurm_ of 44.88 cd/A with then, 37.75 Im/W and the

maximum EQE of 13.08%. Thus, these hosts have obenpal applications in the

18



blue PhOLEDs.
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