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Improving performance of thermally activated
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ABSTRACT An optimized compound 9-(9,9-dimethylacri-
din-10(9H)-yl)-6H-benzo[c]ch-romen-6-one (MAB) was de-
signed and synthesized based on our previously reported
TADF emitter 6-(9,9-dimethylacridin-10(9H)-yl)-3-methyl-
1H-isochromen-1-one (MAC) to further improve the perfor-
mance of thermally activated delayed fluorescence (TADF)
emitters. With the additional phenyl in coumarin-contained
plane, MAB possesses an extended distribution of the lowest
unoccupied molecular orbitals (LUMO), and thus realizes
reduced electron exchange between the frontier molecular
orbitals and a stretched molecular dipole moment compared
with MAC. MAB based organic light-emitting diode (OLED)
exhibits a remarkable maximum external quantum efficiency
(EQE) of 21.7%, which is much better than the maximum EQE
of MAC-based OLED with a value of 12.8%. Our work proves
that extending the distribution of LUMO is a simple but
effective method to improve the efficiency of TADF emitter.

Keywords: organic light-emitting diode, thermally activated
delayed fluorescence, lumo distribution, external quantum effi-
ciency

INTRODUCTION
Organic light-emitting diodes (OLEDs) have great
potential in lighting and display application due to their
advantages of low-cost processing, flexibility, and large
area production [1–6]. According to spin statistics,
electro-excitation produces singlet and triplet excitons
with a ratio of 1:3 [7–9]. Initial OLEDs based on
traditional fluorescent emitters can only use singlet
excitons for emission, leading to a low maximum internal
quantum efficiency of 25% [9–10]. Phosphorescent

OLEDs based on noble metal complexes can achieve
100% internal quantum efficiency due to the spin-orbit
coupling effect of heavy atoms [11–13], but noble metals
such as iridium or platinum also increase the manufactur-
ing costs and environmental hazards, causing great
concerns [14–16]. Thus, since Adachi and co-workers
firstly introduced thermally activated delayed fluores-
cence (TADF) mechanism into OLEDs [17], a large
number of TADF materials have been constructed and
reported to realize remarkable device performance [18–
21]. And TADF-based OLEDs are recognized as the
future of OLED technology due to their potential to
realize theoretically 100% internal quantum efficiency
with pure organic materials [22–26].
TADF emitters are the fluorophors with extremely

small energy splittings (ΔEST) between the lowest singlet
excited state (S1) and the lowest triplet excited state (T1),
and thus they can enable efficient reverse intersystem
crossing (RISC) process from T1 to S1 and utilize both
singlet and triplet excitons for light emission [27,28]. Till
now, the general design strategy for TADF emitters is
connecting the electron-donor (D) and electron-acceptor
(A) segments via a highly twisted structure to constrain
the highest occupied molecular orbitals (HOMO) and
lowest unoccupied molecular orbitals (LUMO) on D and
A segments [29], respectively, which is essential to
achieve an extremely small ΔEST [30–34]. Based on such
D–A structure, a large number of TADF emitters have
been successfully developed and realized remarkable
external quantum efficiencies (EQEs) even exceeding
20% [35–38]. However, there are still TADF emitters
realizing unsatisfactory efficiencies in the devices,
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although they also possess small ΔEST with highly twisted
D–A structures. For example, our group once reported a
TADF emitter 6-(9,9-dimethylacridin-10(9H)-yl)-3-
methyl-1H-isochromen-1-one (MAC) [39]. It successfully
exhibits a small ΔEST of 0.157 eV as well as remarkable
RISC process; however, the MAC-based OLED only
realizes disappointing efficiencies. These unsatisfactory
TADF emitters suggest beyond the general highly twisted
D–A structure, further optimization on molecular
structure is still required. To construct TADF emitters
with both small ΔEST and high PLQY value, Adachi and
co-workers proposed a strategy by extending the HOMO
distributions and realized remarkable performance [27].
However, it should be noted that besides the HOMO
distributions, the LUMO distributions should also play an
important role in performance of TADF emitters.
In this work, we designed and synthesized an optimized

TADF emitter 9-(9,9-dimethylacridin-10(9H)-yl)-6H-
benzo[c]chromen-6-one (MAB) based on MAC. As
shown in Fig. 1, MAC and MAB are constructed with
similar structures, except methylcoumarin in MAC is
replaced by benzocoumarin in MAB. The additional
phenyl in coumarin-contained plane will participate in
the conjugation of the A segment, resulting in an
extended LUMO distribution of MAB. Such extended
LUMO would not only decrease the electron density of
LUMO and reduce the electron exchange between
HOMO and LUMO, but also stretch the transition dipole
moment and increase the oscillator strength of the D-A
structure molecule, resulting in a smaller ΔEST and
enhanced radiative decay [27]. As we expected, MAB
successfully realizes an extremely small ΔEST of 0.081 eV
and a high photoluminescence quantum yield (PLQY) of
67.9%, which are both much superior to that of MAC
(0.157 eV and 41.8%). Moreover, in the devices, MAB
shows much better performance with a maximum EQE of
21.7% as well as a maximum current efficiency (CE) of
56.2 cd A−1 and a power efficiency (PE) of 53.5 lm W−1

compared with MAC (a maximum EQE of 12.8%, a
maximum CE of 28.4 cd A−1 and a maximum PE of
25.5 lm W−1). These results prove that extending the
LUMO distribution is a feasible approach to improve the
performance of TADF emitters.

EXPERIMENTAL SECTION

General methods
All compounds were synthesized according to the
reported procedures. The 1H nuclear magnetic resonance
(NMR) and 13C NMR spectra were recorded using an

AVANCZ spectrometer at 298 K. Mass spectral (MS) data
were measured using a Finnigan 4021C gas chromato-
graphy mass spectrometry instrument. Elemental analysis
(C, H, N) was carried out with an Elementar Vario ELIII
element analyzer. UV-vis absorption spectra were
measured in toluene using a Shimadzu UV-2700 spectro-
photometer at room temperature. Fluorescence and
phosphorescence spectra were measured with a Hitachi
F-4600 fluorescence spectrophotometer. The transient
photoluminescence (PL) decay characteristics were
measured with an Edinburgh Instruments FLS980
spectrometer. Cyclic voltammetry (CV) measurements
were measured with a CHI660E electrochemical analyzer.
Thermal gravimetric analysis (TGA) and differential
scanning calorimetry (DSC) were performed using a
TAQ 500 thermogravimeter and a NETZSCH DSC204
instrument in N2, respectively. Density functional theory
(DFT) calculations were performed using the Gaussian 09
program package. And the PLQYs were estimated at
ambient atmosphere via F-3018 integrating sphere.

Synthesis of 5-bromo-(1,1’-biphenyl)-2-carboxylic acid (B)
A mixture of 4-bromo-2-iodobenzoic acid (4.9 g,
15 mmol), phenylboronic acid (2.01 g, 16.5 mmol),
lithium hydroxide (0.718 g, 30 mmol) and palladium
acetate (33.6 mg, 0.15 mmol) were added into a clean
250 mL flask. The mixed solvent (NMP: 50 mL and H2O:
50 mL) was infused into the flask under argon atmo-
sphere rigorously, and then refluxed at 65°C for 18 h.
After completion of the reaction, the mixture was
subjected to an acidic aqueous solution, and then
extracted with methyl t-butyl ether. The organic phase
was dried by anhydrous sodium sulfate and then distilled

Figure 1 Molecular structures and calculated HOMO and LUMO dis-
tributions of MAC and MAB.
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off. The product was purified by column chromatography
with petroleum ether to obtain a pure white powder
(2.9 g, 69.7% yield); 1H NMR (400 MHz, DMSO-d6) δ
12.82 (s, 1H), 7.86−7.72 (m, 2H), 7.69−7.55 (m, 1H), 7.50
(dd, J=10.2 and 4.7 Hz, 1H), 7.45−7.33 (m, 4H). MS (EI)
m/z: calcd for C13H9BrO2 ([M]+), 275.98; found: 276.06.

Synthesis of 9-bromo-benzo[c]chromen-6-one (C)
The product B (2.9 g, 10.4 mmol) was added to the
reaction flask with mixed solvent (MeCN: 50 ml and
H2O: 50 ml) and K2S2O8 (7.1 g, 26.2 mmol). The mixture
was refluxed at 65°C for 18 h. After the reaction, the
mixture was cooled to room temperature and added
100 ml saturated NaHCO3 solution. Then the mixture
was extracted with ethyl acetate. The organic solvent was
dried by rotary evaporation and purified by column
chromatography to obtain the product (1.4 g, 48.6%
yield). 1H NMR (400 MHz, DMSO-d6) δ 8.73 (d, J
=1.8 Hz, 1H), 8.46 (dd, J=8.0 and 1.4 Hz, 1H), 8.16 (d, J=
8.5 Hz, 1H), 7.88 (dd, J=8.5 and 1.8 Hz, 1H), 7.61 (dd,
J=7.1 and 1.3 Hz, 1H), 7.43 (ddd, J=11.9, 6.7, and 2.6 Hz,
2H). MS (EI) m/z: calcd. for C13H7BrO2 ([M]+), 273.96;
found, 274.09.

Synthesis of 9-(9,9-dimethylacridin-10(9H)-yl)-6H-benz-o
[c]chromen-6-one (MAB)
The product C (1.1 g, 4 mmol), 9,9-dimethyl-9,10-
dihydroacridine (DMAC) (920 mg, 4.4 mmol), palladium
acetate (26.9 mg, 0.12 mmol) and cesium carbonate
(3.91 g, 12 mmol) were added to a 100 ml reaction flask,
and then 30 ml toluene solvent and tri-t-butylphosphine
(0.47 ml, 0.2 mmol) were added. The mixture was
refluxed at 110°C for 24 h under argon atmosphere.
After cooling to room temperature, the organic phase was
extracted between water and methylene chloride solution,
then dried over anhydrous sodium sulfate, evaporated,
and purified by column chromatography to give the
desired compound 9-(9,9-dimethylacridin-10(9H)-yl)-
6H-benzo[c]chromen-6-one as a green solid (1.04 g,
64.6% yield). 1H NMR (400 MHz, CDCl3) δ 8.64 (d, J
=8.4 Hz, 1H), 8.12 (d, J=1.7 Hz, 1H), 7.96 (dd, J=8.0,

1.3 Hz, 1H), 7.60–7.48 (m, 4H), 7. 42 (dd, J=8.3, 1.1 Hz,
1H), 7.35–7.28 (m, 1H), 7.05–6.98 (m, 4H), 6.43–6.37 (m,
2H), 1.72 (s, 6H). 13C NMR (101 MHz, CDCl3) δ 151.54,
148.17, 140.21, 137.70, 133.67, 131.67, 131.06, 130.51,
126.56, 125.57, 124.71, 123.11, 122.93, 121.76, 120.14,
117.95, 117.62, 115.08, 77.24, 36.29, 31.06. MS (EI) m/z:
calcd. for C28H21NO2 ([M]+), 403.16; found, 403.53. Anal.
calcd. for C28H21NO2 (%): C, 83.37; H, 5.19; N, 3.52; O,
7.92. Found: C, 83.29; H, 5.23; N, 3.49, O, 7.99.

Device fabrication and measurements
All devices were prepared with the vacuum thermal
evaporation process. Before making the devices, the
indium-tin oxide (ITO) glass substrates (15 Ω per square)
were carefully cleaned in an ultrasonic bath with
detergent, ethyl alcohol and deionized water in sequence,
then dried in an oven at 120°C over 2 h. Followed, the
substrates were treated with ultraviolet-ozone for 30 min.
Then, the processed glass substrates were transferred to a
vacuum deposition system under a pressure less than 5×
10−4 Pa. Organic layers, LiF and Al were sequentially
evaporated on ITO with the rates of 2, 0.1 and 10 Å s−1,
respectively. The EL spectra, CIE coordinates and
luminance of the devices were measured with a
Spectrascan PR655 photometer and the current–voltage
characteristics were determined using a Keithley 2400
Source Meter under ambient atmosphere. The EQE
values were calculated from the current density,
luminance, and EL spectrum, assuming a Lambertian
distribution.

RESULTS AND DISCUSSION

Synthesis
The synthetic route of MAB is shown in Scheme 1. A
benzene ring firstly substituted the iodine atom on 2-
iodo-4-bromobenzoic acid (A) via the Suzuki reaction.
Then the resulting product 5-bromo-(1,1’-biphenyl)-2-
carboxylic acid (B) was self-cyclized to form 9-bromo-
benzo[c]chromen-6-one (C) [40]. The target product
MAB was finally obtained via a palladium-catalyzed

Scheme 1 Synthetic route and molecular structure of MAB.
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Buchwald-Hartwig coupling between C and DMAC. And
MAC was synthesized according to the route reported in
our previous work [39]. The products obtained in each
step were verified by MS and NMR spectroscopy. And
both MAB and MAC were further purified by
sublimation before further characterizations.

Theoretical calculations and electrochemical measurement
We first performed DFT calculation on two coumarin
derivatives at the B3LYP/6-31G(d) level to analyze their
properties at molecular level. As shown in Fig. 1, both
compounds exhibit similar highly twisted structures, and
the dihedrals between D and A segments are estimated to
be 89.96° and 89.03° for MAB and MAC, respectively,
which will promote the separation between the frontier
molecular orbitals. The HOMOs are mainly confined on
DMAC segments, and the LUMOs are mainly located on
the coumarin-contained planes. With the additional
phenyl, MAB possesses an extended LUMO distribution
compared with MAC. Obviously, there are only slight
overlaps between HOMO and LUMO for both com-
pounds. Thus, MAC and MAB have the potential to
realize extremely small ΔEST. And the ΔEST of MAC and
MAB are theoretically predicted to be small values of 0.01
and 0.0089 eV, respectively, which would guarantee both
two compounds exhibit TADF characteristic. Meanwhile,
the theoretical ΔEST of MAB is smaller than that of MAC.
This difference is because the extended LUMO distribu-
tion of MAB will further disperse the electron density and
reduce the electron exchange between HOMO and
LUMO. Moreover, the conjugation-extended benzocou-
marin in MAB is also helpful to stretch dipole moment
and increase the oscillator strength. In MAB, the
transition dipole moment from S0 to S1 is 0.0009 D and
the oscillator strength is 3.55×10−7, while the transition
dipole moment from S0 to S1 of MAC is 0.0005 D with
oscillator strength of 2.38×10−7. Obviously, the transition
dipole moment and the oscillator strength of MAB are
evidently larger than that of MAC, which would benefit
the fluorescence process.
CV measurements were then carried out to characterize

the electrochemical properties of the two compounds. As
shown in Fig. 2, from the onsets of oxidation curves, the
HOMO energy levels are calculated to be similar values of
−5.56 eV for MAC and −5.58 eV for MAB, respectively,
which should be ascribed to their identical D segment of
DMAC. Meanwhile, from the onsets of reduction curves,
the LUMO energy level of MAB is calculated to be
−2.93 eV, and MAC exhibits a slightly higher LUMO
energy level of −2.81 eV. The lower LUMO energy level of

MAB is caused by the extended conjugation of the
additional phenyl groups.

Photophysical properties
UV-vis absorption spectra of MAC and MAB were
measured in dilute toluene solution at room temperature.
As shown in Fig. 3, due to their similar components, both
two compounds exhibit nearly identical absorption
profiles. The absorption below 370 nm should be
attributed to the local excited transitions of D and A
segments. While the absorption band in the region from
370 to 425 nm should be ascribed to the intramolecular
charge transfer (ICT) transition from the electron-
donating DMAC group to the electron-withdrawing
coumarin segment. Specifically, with the extended
conjugation, the absorption edge of MAB (428 nm) is
slightly red-shifted compared with that of MAC
(419 nm). And the optical band gaps are accordingly
estimated to be 2.90 eV for MAB and 2.96 eV for MAC,
respectively, which are mainly induced by the lower
LUMO energy level of MAB. To further prove the ICT
characteristics of two compounds, we measured their PL

Figure 2 Cyclic voltammetry measurements of (a) MAC and (b) MAB
in DMF.
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spectra in different solvents. As shown in Fig. 3c and d,
with gradually increased solvent polarity from non-polar
cyclohexane to higher polar toluene, ethyl acetate, and
dichloromethane, significant solvatochromic effect can be
observed for both compounds. The emission peak is red-
shifted from 434 nm in cyclohexane to 522 nm in
dichloromethane with an entire shift of 88 nm for
MAC. While for MAB, the emission peaks are 422 and
542 nm in cyclohexane and dichloromethane, respec-
tively; and the entire red-shift is 120 nm. The higher
Stokes shift of MAB is well consistent with its higher
dipole moment than MAC.
The fluorescence and phosphorescence spectra of

14 wt% MAC and 20 wt% MAB doped bis(2-(diphenyl-
phosphino)phenyl)ether oxide (DPEPO) films were
respectively measured at 77 K. From the onsets of
fluorescence and phosphorescence spectra, the S1 and T1
energy levels are estimated to be 3.054 and 2.897 eV for
MAC and 2.997 and 2.916 eV for MAB, respectively.
Thus, the ΔEST is calculated to be 0.157 eV for MAC and
0.081 eV for MAB, respectively. Such small ΔEST can
benefit the RISC process and lead TADF characteristic to
both two compounds. Compared with MAC, MAB
exhibits an evidently smaller ΔEST, which is consistent
with our theoretical prediction and would be more
helpful to the utilization of triplet excitons. To prove the

TADF behaviors of MAC and MAB, we also measured
the transient PL decay curves of two doped films. Both
the emitters exhibit the prompt and delayed components.
At room temperature, the prompt and delayed decay
lifetimes of MAC are 6.4 ns and 15.6 µs, respectively; and
MAB shows a transient lifetime of 9.4 ns and a delayed
decay lifetime of 10.5 µs. Moreover, as shown in Fig. 4,
with the temperature gradually increased from 100 to
300 K, the delayed decays of both compounds become
evidently faster, confirming MAC and MAB are TADF
emitters. In addition, we further measured the PLQYs of
14 wt% MAC and 20 wt% MAB doped DPEPO films
under atmosphere. As summarized in Table 1, the PLQY
values of MAC and MAB are estimated to be 41.8% and
67.9%, respectively. Accordingly, we obtained the prompt
and delayed fluorescence quantum yields of MAB is 9.2%
and 58.7%, respectively, and the MAC of 12.3% and
29.5%. It can be seen that the delayed partial fluorescence
quantum yield of MAB is higher than that of MAC,
proving that MAB has superior TADF behavior. And the
higher PLQY of MAB is also consistent with our
prediction, which should be promoted by its smaller
ΔEST and stretched molecular dipole moment. Although
part of triplet excitons would be quenched by oxygen in
atmosphere, significantly higher PLQY of MAB also
indicates its better exciton utilization with the extended

Figure 3 UV-vis absorption in dilute toluene solution at room temperature and fluorescence and phosphorescence in DPEPO thin solid film at 77 K
of (a) MAC and (b) MAB; fluorescence spectra of (c) MAC and (d) MAB in different solvents at room temperature.
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LUMO distribution.

Thermal properties
The thermal properties of MAC and MAB were
investigated by TGA and DSC measurements under
nitrogen atmosphere. As presented in Fig. 5, the
decomposition temperatures (Td with 5% weight loss) of
MAC and MAB are 293 and 367°C, and the glass
transition temperatures (Tg) are 56 and 78°C, respectively.
Obviously, with the additional phenyl, MAB shows much
better thermal stability than MAC, more suitable for
device application.

Morphological characteristics
To study the morphological stability of two compounds,

we used atomic force microscopy (AFM) to explore
surface images of vacuum evaporation-processed films of
20 wt% MAB and 14 wt% MAC doped into DPEPO host.
As shown in Fig. 6, two doped films exhibit smooth
surfaces without pinhole, and the root mean square
roughness is 0.315 nm for MAC and 0.332 nm for MAB,
respectively. These evidences indicate that two emitters
can form very smooth and amorphous films via vacuum
evaporation process.

Electroluminescence properties
To characterize the electroluminescence (EL) properties
of MAC and MAB, the OLEDs using them as the emitters
were fabricated with the device structure of ITO/TAPC
(35 nm)/TCTA (10 nm)/CzSi (10 nm)/DPEPO: (x wt%)

Figure 4 Transient PL decay curves of (a) 14 wt% MAC and (b) 20 wt% MAB doped DPEPO films at different temperatures.

Table 1 Key physical properties of MAC and MAB

λabs
(nm)a

λem
(nm)a

HOMO/LUMO
(eV)b

S1
(eV)c

T1
(eV)c

ΔEST
(eV)

Td
(°C)

Tg
(°C) PLQY

MAC 373 452 −5.56/−2.81 3.054 2.897 0.157 293 56 41.8%

MAB 374 470 −5.58/−2.93 2.997 2.916 0.081 367 78 67.9%

a) Measured in dilute toluene at room temperature. b) Determined from the oxidation and reduction potential in a 10−3 mol L−1 DMF solution by
CV. c) Determined from the onsets of the fluorescence and phosphorescence spectra in DPEPO film at 77 K.

Figure 5 TGA and DSC (inset) measurement of (a) MAC, and (b) MAB.
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emitter (20 nm)/TmPyPb (40 nm)/LiF (1 nm)/Al. Here,
ITO and LiF/Al were respectively acted as the anode and
the cathode. 1,1-Bis-(4-methylphenyl)-aminophenyl)-cy-
clo-hexane (TAPC) and N,N,N-tris(4-(9-carbazolyl)phe-
nyl) amine (TCTA) were used as the hole transporting
layers. 1,3,5-Tri(m-pyrid-3-yl-phenyl)-benzene
(TmPyPb) was used as the electron transporting layer.
9-(4-(Tert-butyl) phenyl)-3,6-bis(triphenylsilyl)-carbazole
(CzSi) was used as the exciton blocking layer. And the
doping ratios were optimized as 14 wt% for MAC and
20 wt% for MAB, respectively.
The EL characteristics of two devices are shown in

Fig. 7 and summarized in Table 2. The MAC-based
OLED exhibits a turn-on voltage of 3.4 V and obtains a
maximum luminance of 2,687 cd m−2 at 7.7 V. While the
MAB-based OLED realizes a turn-on voltage of 3.2 V and
a maximum luminance of 9,518 cd m−2 at 8.1 V,
obviously better than that of MAC-based OLED. The
turn-on voltage of MAB-based OLED is lower than that
of MAC, which should be mainly caused by narrower
energy gap and deeper LUMO energy level of MAB,
making electrons easier injecting into the emitter layer.
More importantly, in the device, MAC only exhibits
moderate efficiencies with a maximum EQE of 12.8%, a
maximum CE of 28.4 cd A−1 and a maximum PE of
25.5 lm W−1, far lower than the theoretical limit of
TADF-based OLEDs. While with the extended LUMO
distribution, MAB exhibits much higher efficiencies with
a maximum EQE up to 21.7% as well as a maximum CE
of 56.2 cd A-1 and a maximum PE of 53.5 lm W−1 in the
device. These efficiencies are consistent with the PLQYs
of MAC and MAB doped in DPEPO films. And the much
better performance of MAB-based OLED proves that the

extended LUMO distribution could indeed benefit the
exciton utilization of TADF emitters. Also consistent with
the PL spectra, the EL spectra of the MAB-based OLED
are slightly red-shifted compared with that of MAC-based
OLED. MAB shows bluish green emission with a CIE
coordinate of (0.20, 0.42) and a peak at 500 nm in the
device, while MAC shows cyan emission with a CIE
coordinate of (0.19, 0.34) and a peak at 488 nm in the
device. Moreover, the MAB-based OLED shows a low
efficiency roll-off at high brightness. The EQE of the
device remains at 16.8% with a luminance of
1,000 cd m−2, and 15.2% with a luminance of
2,000 cd m−2, which should be attributed to effective
RISC process and short TADF lifetime of MAB. An
effective RISC process would reduce the density of triplet
exciton and thereby suppress the triplet-triplet exciton
annihilation at high current densities.

CONCLUSION
In conclusion, with the additional phenyl in coumarin-
contained plane, MAB possesses an extended LUMO
distribution compared with MAC, which could reduce
the electron exchange between HOMO and LUMO and
stretch dipole moment of the molecule. As a result, MAB
shows an extremely small ΔEST of 0.081 eV and a high
PLQY value of 67.9%. Moreover, in the device, MAB
exhibits remarkable performance with a maximum EQE
of 21.7%, a maximum CE of 56.2 cd A−1 and a maximum
PE of 53.5 lm W−1, much better than the efficiencies of
MAC-based OLEDs (a maximum EQE of 12.8%, a
maximum CE of 28.4 cd A−1 and a maximum PE of
25.5 lm W−1). These results prove that extending the
distribution of LUMO is a simple but effective approach

Figure 6 The AFM images of the vacuum evaporation process (a) MAC in DPEPO, (b) MAB in DPEPO.
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to improve the efficiency of TADF emitter.
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通过扩展LUMO分布提高热激活延迟荧光材料的性能
柯珂1,2, 陈嘉雄2, 张明1,2, 王凯2*, 史益忠2, 林慧1, 郑才俊1*, 陶斯禄1, 张晓宏2*

摘要 为了进一步提高热激活延迟荧光(TADF)发射体的性能, 我们基于之前报道的TADF材料MAC, 设计并合成了优化的化合物MAB. 通
过在香豆素平面中加入苯基, 扩展了MAB的最低未占据分子轨道(LUMO)的分布. 与MAC相比, MAB减少了前沿分子轨道的电子交换并
且延展了分子偶极矩, 从而提升了材料性能. 基于MAB的有机发光二极管(OLED)的最大外量子效率(EQE)为21.7%, 远远高于采用MAC作
为发光材料的OLED器件12.8%的最大EQE. 我们的工作证明, 扩展LUMO的分布是提高TADF材料性能的一种简单而有效的方法.
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