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Dimesitylborane as Electron Accepting Unit in High
Performance Yellow Single-Layer Phosphorescent Organic

Light Emitting Diode

Clément Brouillac, Fabien Lucas, Denis Ari, Christophe Lebreton, Olivier Jeannin,
Joélle Rault Berthelot, Cassandre Quinton, Emmanuel Jacques, and Cyril Poriel*

A new host material for Single-Layer Phosphorescent Organic Light-Emitting
Diodes (SL-PhOLED) is reported, namely SPA-2-FDMB, using the
dimesitylborane (DMB) fragment as an acceptor unit. The molecular design is
constructed on the general donor-spiro-acceptor architecture, which consists
of connecting, via a spiro bridge, a donor and an acceptor units in order to
avoid strong interaction between them. The DMB fragment is known for many
electronic applications (notably Aggregation-Induced Emission) but has not
been used yet for SL-PhOLED applications. This appears particularly
interesting, as the development of this simplified technology has shown that
only a few electron-accepting fragments such as diphenylphosphine oxide can
provide high-performance devices. Herein, the yellow-emitting SL-PhOLED
using SPA-2-FDMB as host presents an External Quantum Efficiency of 8.1%
(Current Efficiency of 24.9 cd.A™") with a low threshold voltage of 2.6 V. As
SPA-2-FDMB presents a sharp HOMO/LUMO difference, the good matching
of HOMO and LUMO energy levels with the Fermi level of the electrodes is
responsible for these performances. The low LUMO level of —2.61 eV also
appears particularly important. These performances are, to date, the highest
reported for a yellow/orange-emitting SL-PhOLED and show the potential of
DMB unit in the single-layer technology.

is now taking part in various commercially
available devices such as smartphones, lap-
tops, tablets and televisions. The recent fan-
tastic developments in foldable and rollable
display screens result from this technology.
Phosphorescent OLEDs (PhOLED) are the
second generation of OLEDs!?®! and the
most widely used today. A PhOLED uses
an emissive layer (EML) composed of a
host:guest blend. In this system, a phos-
phorescent emitter (guest) is dispersed into
an organic semiconductor (host). In the
last decade, impressive improvements in
terms of efficiency were achieved thanks
to precise molecular designs of the host
material and efficient device engineering
techniques. These engineering works, prin-
cipally based on an adjustment of the
electron/hole transporting/blocking layers,
have allowed to maximize the efficiency of
the PhOLED stack and to date all the most
efficient PhOLEDs reported in red, green
and blue (RGB) emissions are constructed
on a multi-layer (ML) stack.’-'%! Despite
very efficient, a ML stack increases the de-
vice cost and complexity of the technology

1. Introduction

Since the first proof-of-concept of Organic Light-Emitting Diodes
(OLED) in 1987,1] this technology has enormously evolved and

rendering it, in consequence, poorly sustainable. However, sus-
tainability must be a central concern nowadays and simplifying
the PhOLED stack by decreasing the number of organic layers
is therefore an important challenge for the reduction of both the
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Scheme 1. Synthetic pathway of SPA-2-FDMB.

production cost and the environmental footprint. Such a simpli-
fied device called Single-Layer OLED has been investigated for
a long time by many research groups and for all the genera-
tions of emitters, that is, fluorescent,!'’~'%! phosphorescent!20-28]
or thermally activated delayed fluorescent (TADF).[2731] Single-
Layer Phosphorescent OLEDs (SL-PhOLEDs) have been partic-
ularly investigated in recent years as the performance of these
devices has started to significantly increase. The key to success
in SL-PhOLEDs was linked to the performance of the host ma-
terial used and its capability to gather numerous important elec-
tronic properties. In such a device, the EML alone should war-
ranty, in addition to the emission of light, the efficient elec-
tron and hole transporting and blocking capabilities, usually pro-
vided by the intermediate functional layers. The molecular de-
sign of the host, usually built with the connection of electron-
rich and electron-poor units, is then crucial in this simplified
technology. The nature of the electron-withdrawing fragment
is particularly important as the flow of electrons in such a
device is crucial notably to induce a good charge balance. In
the SL-PhOLED literature, the diversity of electron-withdrawing
units used in high-efficiency devices is very poor and the
diphenylphosphine oxide fragment is almost the only efficient
one.[21-2632-38] However, it is known that this fragment, despite
its very high efficiency displays an instability originating from
the weak C—P bond.* Therefore, developing other efficient ac-
ceptor units for SL-PhOLED appears as a new challenge in the
field.

In this work, we report a new host material for SL-PhOLED,
namely SPA-2-FDMB, using the dimesitylborane (DMB) frag-
ment as an acceptor unit. The molecular design is constructed
on the general donor-spiro-acceptor architecture,*”! which con-
sists of connecting, via a spiro bridge, a donor and an acceptor
unitin order to avoid strong interaction between them. The donor
used herein is the famous phenylacridine (PA) fragment found
in the design of many high-efficiency hosts(?223] and fluorescent
emitters.*'=*3] The DMB fragment is known for its AIE (Aggre-
gation Induced Emission) behaviour,** and has been incor-
porated in several fluorophores for OLEDs!*! with notably Ther-
mally Activated Delayed Fluorescent (TADF) properties!>*°2! or
as host for phosphors in ML-PhOLEDs.[®*-%7] However, as far as
we know, DMB fragment has never been introduced in a host
material for an SL-PhOLED and the quest toward novel high-
efficiency acceptor fragment is undoubtedly important for the fu-
ture of these devices.
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In recent years, significant progresses have been made in SL-
PhOLEDs performances and very high External Quantum Effi-
ciency (EQE), higher than 20% in some rare cases, for green
and blue devices have been reached.[?*2*3*] The first high per-
formance white-emitting devices have even been reported re-
cently with a very high EQE of 24%, obtained by the superposi-
tion of two EMLs.[?] However, yellow/orange SL-PhOLEDs are
almost absent from the literature and as far as we know only
four examples have been reported to date.l®*7!] As the develop-
ment of new acceptor fragments for SL-PhOLEDs is a new chal-
lenge to address, we design herein a new DMB-based host ma-
terial for a yellow/orange SL-PhOLED. The phosphor used is a
yellow/orange emitter called PO-01. This dopant has been incor-
porated in SL-PhOLED only one time and the best current effi-
ciency (CE) reported to date is 16 cd.A~1.[%] In the present work,
the yellow-emitting SL-PhOLED presents an EQE of 8.1%, a CE
of 24.9 cd.A"! and a Power Efficiency (PE) of 10.6 Im W~!. As
the host material presents a narrow HOMO/LUMO difference, a
very low threshold voltage (V) of 2.6 V is reached, due to a good
matching of HOMO and LUMO energy levels with respect to the
Fermi level of the electrodes. The low LUMO level of —2.61 eV is
thus particularly important herein. These performances are, as
far as we know, the highest reported for a yellow/orange-emitting
SL-PhOLED and show the potential of DMB unit in the single-
layer technology.

2. Results and Discussion

SPA-2-FDMB was synthesized in a very simple two-step approach
with a high global yield of 52% (Scheme 1). The platform SPA-
2-FBr was first obtained, with 95% yield, via a nucleophilic ad-
dition reaction of 2-bromofluorenone with the lithiated interme-
diate triphenylamine providing the corresponding fluorenol, fur-
ther cyclized in a 10% mixture HCI/AcOH. The last step is the
nucleophic addition of the corresponding lithiated platform from
SPA-2-FBr on dimesitylboron fluoride to form the targeted com-
pound, SPA-2-FDMB, in 55% yield.

2.1. Structural Properties

The structural arrangement of SPA-2-FDMB (CCDC 2 359 045)
obtained by X-ray diffraction is depicted in Figure 1. The most
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Figure 1. Molecular structure from single cristal X-ray diffraction of SPA-2-FDMB (2 359 045), A) the perspective view, B) the donor-donor packing inter-
actions, C) the acceptor—acceptor packing, D) the fluorene-acceptor interactions, E) the fluorene-donor interactions, F) the donor-acceptor interactions

important structural feature is the position of the spiro connected
phenylacridine. Indeed, the dihydroacridine unit is significantly
tilted toward the DMB (Figure 1A). In addition, the two external
benzene rings of the dihydroacridine moiety form an angle of
20.2°, showing the strong deformation of this fragment. These
two characteristics are different to those previously reported for
other spiro-connected phenylacridine compounds previously re-
ported in the literature.l”?]

Many C—C, C—H and H—H short distances drive the pack-
ing diagram of SPA-2-FDMB. It is interesting to note that
all the different fragments of the molecules are involved
in these interactions, namely the donor part, phenylacridine,
the acceptor part, dimesitylborane and the linker, fluorene
(Figure 1B-F).

2.2. Electrochemical Properties

The electrochemical behaviour has been investigated by cyclic
voltammetry (CV) in dichloromethane for oxidation and in
dimethylformamide for reduction, potentials are given versus a
saturated calomel electrode (SCE). In both oxidation and reduc-
tion, SPA-2-FDMB presents a first reversible wave at respectively
0.98 and —1.82 V showing the stability of the radical cation and
radical anion (Figure 2). This is a very interesting behaviour espe-
cially for bipolar charge transport, a key feature in SL-PhOLEDs.
The HOMO, determined from the onset potential of the first ox-
idation wave, has been evaluated at —5.28 eV (Table 1). Molec-
ular modelling shows that the HOMO is exclusively spread out
on the phenylacridine moiety translating a first electron trans-
fer located on this unit (Figure 2-right). We can note that the
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energy of the HOMO level is in accordance with that of its ana-
logue SPA-2-FPOPh,, previously reported in literature,?!! pos-
sessing a diphenylphosphine oxide at the C2 position (HOMO at
—5.33 eV). SPA-2-FPOPh, will be used in this study as a model
compound (see molecular structure in ESI) in order to high-
light the impact of the DMB unit on the physico-chemical prop-
erties. These similar HOMO energy levels show the good sepa-
ration between the electron-rich and electron-poor units thanks
to the spiro carbon, which avoids interactions between them.
The LUMO level, determined from the onset potential of the
first reduction wave, has been measured very low at —2.61 eV
(Figure 2-left). The LUMO is not exclusively spread out on the ac-
ceptor unit, that is, DMB, but dispersed on both the fluorene and
the DMB fragments (Figure 2-right). This shows that the boron
atom allows a more efficient z-delocalization than the phospho-
rus atom. Thanks to its empty p orbitals and the resulting strong
accepting electronic properties, the DMB unit allows to depress
the LUMO of SPA-2-FDMB by 0.38 eV compared to that of its
analogue SPA-2-FPOPh, (—2.23 eV). This shows the stronger
electron-withdrawing capability of the DMB unit compared to
diphenylphosphine oxide. Theoretical calculations also provide
the same trend for the HOMO and LUMO energy levels —5.32 eV
(vs =5.27 eV for SPA-2-FPOPh,) and —2.04 eV (vs —1.60 eV for
SPA-2-FPOPh,) respectively. Thanks to this design, the electro-
chemical gap (AEy, ) of SPA-2-FDMB is very narrow (2.67 eV). In
addition to a good alignment of the HOMO and LUMO, a nar-
row bandgap can considerably increase the charges injection in
the SL-PhOLED, leading to low threshold voltage. This is a key
feature in single-layer technology as both kind of charge carri-
ers needs to be directly injected into the EML. This is discussed
below.

© 2024 The Author(s). Small published by Wiley-VCH GmbH
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Figure 2. Cyclic voltammetry recorded on Pt working electrode in reduction (left, DMF + BuyNPF, 0.1 M, sweep-rate 100 mV s~') and in oxidation (mid-
dle, DCM + BuyNPFg 0.2 M, sweep-rate 100 mV s~') of SPA-2-FDMB Representation of HOMO/LUMO calculated by TD-DFT (B3LYP/6-311+G(d,p))
(isovalue 0.04 [ebohr=3]'/2) and the energy levels obtained by cyclic voltammetry (Right).

2.3. Photophysical Properties

The UV-Vis absorption and emission spectra of SPA-2-FDMB
have been recorded in cyclohexane at room temperature
(Figure 3A). The optical properties are summarized in Table 1.
The intense band at 347 nm can be attributed from TD-DFT
calculations to two different transitions (HOMO-1-LUMO and
HOMO-2—LUMO) modelled respectively at 357 and 359 nm and
all localized on the acceptor part (fluorene and DMB fragment,
Figure 4C). It is interesting to note that there is an important en-
ergy difference (0.73 eV) between the HOMO (localized on the
electron-rich PA unit) and the HOMO-1 (localized on the fluo-
rene core) whereas the difference between HOMO-1 and HOMO-
2 (localized on the DMB unit) is weak (0.17 eV). As classically
observed for D-spiro-A compound, the HOMO—LUMO transi-
tion is forbidden (f = 0.000) due to the spatial separation of the
HOMO localized on the donor part and the LUMO localized on
the acceptor part by the spiro carbon (Figure 2-right).

The emission spectrum shows a single band with a maximum
of 433 nm. Compared to its analogue SPA-2-FPOPh,, the max-
imum of emission (4.,) of SPA-2-FDMB is significantly red-
shifted (4., = 433 nm vs A, = 402 nm) due to the higher
electron withdrawing capability of the DMB fragment compared
to diphenylphosphine oxide fragment in accordance with above
mentioned results.

Table 1. Photophysical and electrochemical properties of SPA-2-FDMB.

We next study the polarity of the excited states by measuring
emission spectra in solvents with different polarities. An impres-
sive red shift of 111 nm appears when the polarity of the solvent
increases, from 433 nm in apolar cyclohexane to 544 nm in highly
polar acetonitrile (Figure 3B). This intense solvatochromic effect
highlights a strong photoinduced intramolecular charge trans-
fer (ICT). The differences (Ap) between the dipole moment at
the ground state (u) and at the first excited state (u*) have been
estimated using the Lippert-Mataga formalism (see ESI, Figure
S10 and Tables S1 and S3, Supporting Information).”?! A Ap
of 20.5 D have been experimentally measured for SPA-2-FDMB
(the dipole moment at the ground state has been obtained by
DFT calculations, 1.4 D), see ESI for details about the calcula-
tions). The p* of SPA-2-FDMB can be then estimated at 21.9 D.
Thus, the significant solvatochromic effect and the correspond-
ing high Ay translate a strong photoinduced ICT in accordance
with the strong electron-withdrawing effect of DMB core. In com-
parison, a lower Ap of 16.0 D is measured for SPA-2-FPOPh,
(see ESI, Figures S6 and S10 and Tables S2 and S3, Support-
ing Information) in accordance with a weaker electron accepting
unit.

The quantum yield of SPA-2-FDMB is null (f = 0.000) due to
the forbidden S,— S, transition induced by the spatial separation
of HOMO and LUMO. It is a well-known characteristic in bipolar
host materials.

Aabs [nmM]?) Aem QY2 Aem Er 7, [s]9 7 Eoy [VIN®) Ereq VI HOMO  LUMO  AEg
[nm]?:P) (77 K) [eV]? [ns]2)b) [eV]) [ev]) [ev))
[nm)?
SPA-2-FDMB 263 433 0.01 478 2.59 4.5 6.89 0.98 -1.82 -5.28 -2.61 2.67
334 1.72
347 1.97
2.17

Din cyclohexane at RT; b A

exc
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Figure 3. A) UV-vis absorption and emission spectra in cyclohexane (14 = 310 nm) of SPA-F-2-DMB. B) Normalized emission spectra at room
temperature in different solvents. C) Normalized emission spectra at 77 K in 2-MeTHF (A, = 330 nm). D) Triplet spin density distribution (TD-DFT,

B3LYP/6-311+g(d,p), isovalue 0.004 [ebohr~3]"/2).

At 77 K, the emission spectrum shows phosphorescence con-
tributions with a first band at 478 nm leading to a triplet state
energy level (E;) of 2.59 eV. A lifetime of 4.5 s was measured
in accordance with a phosphorescence emission (see Figure S4,
Supporting Information). The E; compared to that of SPA-2-
FPOPh, (E; =2.76 eV), is lower due to a higher conjugation be-
tween the carbon atom of the fluorene and the boron atom of
the dimesitylborane than the phosphorus atom of the phosphine
oxide. Indeed, the spin density of the triplet state of SPA-F-2-
DMB is localized on both the fluorene and the boron atom while
it is localized only on the fluorene for SPA-2-FPOPh, ,[?! show-
ing a longer z-conjugation pathway, providing in turn a lower E;
(Figure 3D).

2.4. Thermal Properties
As the stability of the host material is a key consideration not

only for device stability but also for its fabrication by sublimation,
the thermal properties have been studied using differential scan-
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ning calorimetry (DSC) and thermogravimetric analysis (TGA)
(Figure 4). The decomposition temperature T; (5% mass loss)
is recorded at 315 °C and the glass transition temperature (T,)
is detected at 132 °C. These temperatures are sufficiently high
to allow thermal evaporation and stability of the electrolumines-
cence without any phase transition. Compared to SPA-2-FPOPh,
the T, is almost identical (143 °C for SPA-2-FPOPh,) showing
that the DMB fragment gives similar thermal properties than the
bulky diphenylphosphine. Nevertheless, unlike SPA-2-FPOPh,,
note that the DMB unit leads to the presence of a crystallization
temperature (T_) detected at 240 °C.

2.5. Charges Transport Properties

One of the most important parameters in SL-PhOLED is having
a good balance between the transport of electrons and holes
in order to favour the recombination of charges within the
centre of the emissive layer (EML). To measure both hole and
electron charge carrier mobilities, measuring space charged

© 2024 The Author(s). Small published by Wiley-VCH GmbH
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Figure 4. A) TGA and B) DSC (2"¢ heating only) traces of SPA-2-FDMB, and C) representation of the energy levels and the main molecular orbitals
involved in the electronic transitions obtained by TD-DFT, B3LYP/6-311+G(d,p), shown with an isovalue of 0.04 [ebohr~3]'/2. For clarity purposes, only
the major contribution of each transition is shown (see Supporting Information for details).

limiting current (SCLC) into vertical two-terminal devices is the
most appropriate. Herein, electron-only and hole-only devices
have been fabricated. The hole (u,) and electron (u.) mobil-
ities have been estimated to be respectively 1.48 x 10~ and
1.41 x 1071° cm? V! s7! for SPA-2-FDMB (Figure 5). One can
note that the electrons mobility is five decades lower than the
holes mobilities. Despite the high electron withdrawing DMB
fragment, the electrons mobility remains surprisingly very weak.
The holes and electrons carriers densities have been evaluated
at respectively 1.7 X 10" and 4.7 x 10 cm~ showing a higher
number of holes in the host compared to the number of electrons.
However, the presence of the phosphor in the EML can con-
tribute to more balance in the charge flow as shown in previous
works.[2024]

A
1E-5 4
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+— 1E-64 P
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3
=1 a
o el n,,=1.7x10"7cm™
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1E-7 T
0.1 1

Voltage Log(V) (V)

3. Single-Layer Phosphorescent OLED

Finally, SPA-2-FDMB has been used as a host matrix doped by
PO-01 forming thus the EML of the SL-PhOLED. PO-01 is a
yellow-orange phosphorescent emitter, which has been used, to
the best of our knowledge, only one time in SL-PhOLED.[®®] The
highest performance to date has been reported with the famous
carbazole-based host, 4,40-bis(carbazol-9-yl)biphenyl (CBP), with
a maximum current efficiency (CE) of 16.34 cd A~! (no EQE was
reported).[%8]

First, the iridium complex PO-01 has been studied in order
to determine its electronic properties and particularly its HOMO
and LUMO energy levels and Ep. Thus, in dichloromethane at
room temperature, the E; of PO-01 has been evaluated at 2.22 eV

B
1E-6 5
< 17 /jﬂ
—_ < 0
% o
a
S 1E-84 L
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Figure 5. Thickness-scaled current-voltage characteristics of SPA-2-FDMB hole-A) and electron-only B) SCLC devices.
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Figure 6. SL-PhOLED characteristics using SPA-2-FDMB as host material and PO-01 as phosphorescent emitter. A) Current density (mA.cm~2) and
luminance (cd.m~2) as a function of the voltage (V). B) Current efficiency (cd.A~", filled symbols) and power efficiency (Im.W~', empty symbols) as a
function of the current density (mA.cm~2). C) Roll-off Efficiency: EQE (%) as a function of the luminance (cd.m~2). D) Normalized electroluminescent

spectrum at 10 mA.cm~2 and E) Corresponding CIE diagram.

from the maximum of first emission peak (4 = 558 nm), Figure
S9 (Supporting Information). At 77 K, in a frozen 2-MeTHF ma-
trix (same conditions as those used to measure the E; of SPA-2-
FDMB), there is a blue shift of the emission spectra (4 = 545 nm),
Figure S9 (Supporting Information) due to the decrease of molec-
ular motions and the E; is hence slightly increased at 2.28 eV.
The HOMO/LUMO energy levels of PO-01 have also been evalu-
ated by electrochemical analyses in solution —5.03/-2.41 eV (in
CH,Cl, +Bu,NPF, 0.2 M, see CV in) at (Figures S11-S14, Sup-
porting Information). These data are particularly interesting in
interpreting the device performance presented below.

The SL-PhOLED structure used in this work is the fol-
lowing: ITO/PEDOT:PSS (40 nm)/EML (Host+Guest 10% wt.)
(100 nm)/LiF (1.2 nm)/Al (100 nm). Thus, the ITO anode is not
neat but covered by a thin PEDOT:PSS layer to allow a better orga-
nization of the interface with the EML and a decrease of the anode
work function.l”*] Similarly, a thin layer of LiF, known to reduce
the work function of metal electrodes and significantly enhanc-
ing charge carriers injection, was deposited onto Aluminum.!”]
First, the electroluminescent spectrum of the SL-PhOLED ex-
hibits a yellow emission with CIE coordinates of 0.49;0.51 arising
exclusively from PO-01, showing an efficient energy transfer cas-
cade (Figure 6D). The electroluminescent spectrum is very sim-
ilar to the thin film photoluminescent spectrum recorded on a
mixture of SPA-2-FDMB (w = 90%) and PO-01 (w = 10%), Figure
S16, Supporting Information) revealing that PO-01 is the unique
emitter in the device.
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The yellow SL-PhOLED reaches a maximum EQE of 8.1%,
equivalent to a CE of 24.9 ¢d.A™! and to a PE of 10.6 Im.W!
(at 42 mA.cm™2, Table 2) The best device reaches a high
maximum luminance of 21 610 cdm™ at 150 mA.cm™.
These performances are, as far as we know, the highest re-
ported for a yellow SL-PhOLED and reveal the efficiency of
the DMB unit for SL-PhOLED applications. Remarkably, at
10 mA.cm™, the EQE remains stable, 7.9% (corresponding
CE/PE of 24.3 c¢d.A71/9.0 Im.W!) showing a very low-efficiency
roll-off, translating an excellent stability of the device at high cur-
rent densities. For practical applications of the OLED technol-
ogy, the stability of the performance at high current densities
(i-e., low-efficiency roll-off) is at least as important as the per-
formances themselves. Even at higher current densities as pre-
sented in Figure 6, the CE remains almost identical to the initial
value. In addition, note that at 10 000 cd.m~2, EQE remains as
high as ca 8% (Figure 6C).

All these characteristics show the excellent stability of the
present device. The threshold voltage (V,,), which is usually, in
this simplified technology, a real issue appears herein as low as
2.6 V showing excellent charge injection. This is due to the very
short gap of SPA-2-FDMB and the very good matching between
the HOMO and LUMO level of SPA-2-FDMB (—5.28/-2.61 eV)
and the Fermi levels of the anode (ITO/PEDOT-PSS, —5.1 eV)
and cathode (LiF/Al, —2.8 eV) respectively, which are responsible
for facilitating efficient hole and electron injections. One can also
note that the LUMO of SPA-2-FDMB (—2.61 eV) is particularly

© 2024 The Author(s). Small published by Wiley-VCH GmbH
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Table 2. SL-PhOLED data of SPA-2-FDMB as host with 10% of PO-01 as dopant.

www.small-journal.com

Von V] EQE [%] CE [cd.A7"] PE [Im. W] EQE [%] CE[cd.A7T] PE [Im.W~"] L [cd.m™2] CIE Coordinates (x;y)
At 10 mA.cm™2 Max (at ) [mA.cm™2]) At 10 mA.cm™2
SPA-2-FDMB/ 2.6 7.9 243 9.0 8.1(4.2) 24.9 (4.2) 10.6 (4.2) 21610 (150) 0.49; 0.51
PO-01 (10%)
well adapted to that of PO-01 (—2.41 eV) insuring an efficient re- Keywords

lay for the electron injection from the LiF/Al cathode (2.8 eV).

bipolar host material, single-layer phosphorescent OLED, spiro
compounds, yellow emission

4, Conclusion

In summary, we report a new host material for simplified
SL-PhOLEDs, incorporating for the first time a DMB core as
electron-accepting unit. Thanks to this DMB unit, the corre-
sponding host SPA-2-FDMB displays notably a very low LUMO

Received: June 28, 2024
Revised: September 7, 2024
Published online:

energy level of great interest for electron injection in SL-PhOLED.
The yellow-emitting SL-PhOLED incorporating SPA-2-FDMB as [
host presents an EQE of 8.1%, a CE of 24.9 cd.A™! and a PEof [
10.6 Im.W~1. The device also possesses a very low threshold volt-

age of 2.6 V induced by the excellent matching of HOMO and B3]
LUMO energy levels of SPA-2-FDMB with the Fermi level of the ]
electrodes and a narrow bandgap. To be the best of our knowl-
edge, these performances are the highest reported to date for [5]
a yellow/orange-emitting SL-PhOLED. The DMB fragment ap- [6]
pears then as an interesting building unit to significantly depress

the LUMO energy level and to maximize the electron injection in 7]
a SL-PhOLED. As investigating new electron-withdrawing frag- 8]
ments for SL-PhOLEDs is of great interest to contribute to the

development of this promising simplified technology, this work 9
shows that the DMB fragment might be then considered for fu- 0
ture designs in this simplified OLED technology. (10]

0
Supporting Information

12
Supporting Information is available from the Wiley Online Library or from (2]
the author. [13]
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