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Table S1. Energy levels of the materials used in the main article.

Abbreviation HOMO [eV] LUMO [eV] Ref.
m-MTDATA 5.1 2.0 [1]
TCTA 52 1.7 [2]
NPB -5.4 2.4 3]
CBP -6.0 -2.3 [4]
Rubrene -5.4 -3.2 [5]
Algs 5.6 3.0 [6]
BCP -6.4 -2.9 [7]
PO-T2T 75 3.5 [8]
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Figure S1 Photoluminescence spectrum of CBP film and absorption spectrum of rubrene film at room

temperature.
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Figure S2 (a) Schematic diagrams of the ISC process from singlet (PP1) to triplet polaron pairs (PP3) states

in absence and presence of an external magnetic field and ISC-determined MEL fingerprint curve. (b)

Schematic diagrams of the RISC process from triplet (CT3) to singlet charge-transfer (CTi) states without

and with magnetic field and RISC-induced MEL fingerprint curve.
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Figure S3 (a) The current dependence of MEL responses in reference device at 300 K. (b)

Temperature-dependent MEL responses of reference device at a fixed bias current of 50 pA.

/Q [+ 24 23 \
\ / " 30 |29
" gl . I
" Pl 2 =
m%iis% o3 2 &3, | X
' PP, Ew Om| g |3
1sc (Ly=T=PP: 54| 54
6.0
I EX
Sl_
T, — M; T, _y¢» wmmmT, (ETL)
LFRET—>51— T > T, (HTL)
I HL-RISC

S,
Q CBP rubrene NPB BCP /

Figure S4 Schematic diagram of microscopic mechanisms in Device 2 and its energy level structure.
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Figure S5 (a) Temperature-dependent normalized EL spectra for Device 4 at a bias current of 100 pA. (b)

Current-dependent EL spectra for Device 4 at 300 K.
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Figure S6 (a) Energy level alignment of Device 4. (b) Schematic diagram of microscopic mechanisms in

Device 4.
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Figure S7 Temperature-dependent MEL responses of (a) Device 6, (b) Device 7, and (¢) Device 8.
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