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Table 1. Specific structure of organic light-emitting devices 1—3.

Device name Structure
Dev. 1 ITO/PEDOT:PSS/TCTA (50 nm)/PO-T2T (70 nm)/LiF (1 nm)/Al
Dev. 2 ITO/PEDOT:PSS/TCTA (50 nm)/DPEPO (4 nm)/PO-T2T (70 nm)/LiF (1 nm)/Al
Dev. 3 ITO/PEDOT:PSS/TCTA (50 nm)/DPEPO:3% Rubrene (4 nm)/PO-T2T (70 nm)/LiF (1 nm)/Al
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Fig. 1. (a) Chemical molecular structures of organic materials involved in devices; (b) schematic diagram of the energy level struc-

ture of devices; (¢) PL spectra of solid-state films and the absorption spectrum of Rubrene.
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Fig. 2. (a) Normalized EL spectra of devices 1—3 at room temperature; (b) I-B curves of devices 1—3 at room temperature; (c¢) EL
spectra of Dev. 2 at bias current of 100 pA with different operating temperatures; (d) I-B curves of Dev. 2 at different operating
temperatures; (e) EL spectra of Dev. 3 at bias current of 100 pA with different operating temperatures; (f) I-B curves of Dev. 3 at

different operating temperatures.
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Fig. 3. (a), (b) Current- and temperature-dependent MEL curves of Dev. 2; (c), (d) current- and temperature-dependent MEL

curves of Dev. 3.
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Fig. 4. (a) Schematic diagram of the distribution of material molecules in Dev. 2; (b) schematic diagram of charge-carrier transport

and recombination in Dev. 2; (c¢) microscopic evolutionary processes occurring in Dev. 2.
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Fig. 5. (a) Diagram showing the distribution of material molecules in Dev. 3; (b) schematic diagram of charge-carrier transport and

recombination in Dev. 3; (c¢) microscopic evolutionary processes occurring in Dev. 3.
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Abstract

The maximum external quantum efficiency of the host-guest-type organic light-emitting diodes (OLEDs)
with interface exciplex as the host has been over 36%. However, studies about the energy transfer processes
occurring from the host to guest remain lacking. Herein, a strategy is proposed to probe the energy transfer
processes in interface-type OLEDs by utilizing the characteristic magneto-electroluminescence (MEL) response
from the hot exciton reverse intersystem crossing (Tygu, — Sigru,) of rubrene. Specifically, a donor/spacer/
accepter (D/S/A)-type interface exciplex device and a D/spacer:a% Emitter/A (D/S:3% Rubrene/A)-type
Rubrene-doped device are fabricated. The Forster resonance energy transfer (FRET) process occurring between
the singlet state of the exciplex-host and the singlet state of Rubrene-guest is demonstrated by characterizing
the photophysical properties of the donor, accepter, and guest materials. The Dexter energy transfer (DET,
T} 1ot — Torup) Process between the triplet state of the host and the triplet state of guest is visualized by the
comparative studying of the current- and temperature-dependent MEL response curves of D/S/A and D/S:3%
Rubrene/A devices, respectively. More importantly, the occurrence of the DET process greatly promotes the
electroluminescence intensity of the D/S:3% Rubrene/A device. Furthermore, we also investigate the differences
in the electroluminescence performance of devices at low temperature to demonstrate again the co-existence of
FRET and DET process in the D/S:3% Rubrene/A system. Obviously, this work not only provides a promising
strategy for probing the DET process in OLEDs, but also paves a new way for designing high-performance “hot
exciton” type OLEDs.

Keywords: interface exciplex, hot exciton, Dexter energy transfer, magneto-electroluminescence
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