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1. Instrumentation

NMR spectra were obtained on a Varian Inova 400 spectrometer. The *H NMR (400 MHz) and
13C NMR (100 MHz) chemical shifts were measured relative to DMSO-ds as the internal
reference (DMSO-ds: § = 2.50 ppm for *H and ¢ = 39.52 ppm for *C respectively). High-
resolution mass spectra (HRMS) were obtained with Waters-Q-TOF-Premier (ESI*). The UV
and PL spectra were recorded with a Shimadzu UV-2550 spectrophotometer and Shimadzu RF-
5301PC fluorescence spectrometer, respectively. The PLQY and transient PL decay were
recorded using a Hamamatsu C9920-02 and a Hamamatsu C11367-03 measurement system,
respectively. Transient PL decay characteristics of film samples under vacuum conditions were
measured on a streak camera (C4334, Hamamatsu Photonics) equipped with cryostat using a
YAG laser. The highest occupied molecular orbital (HOMO) energy levels of HAP-3FDPA
and mCP were determined by atmospheric ultraviolet photoelectron spectroscopy (AC-3E,
Riken Keiki), and the corrsponding lowest unoccupied molecular orbital (LUMO) levels were
calculated by subtracting the energy gaps from the HOMO levels. Oxygen-free sample
solutions (110 mol L) were degassed with N2 for 15 min prior to use unless otherwise
indicated. Pure and doped films were deposited on quartz and silicon substrates by vacuum

thermal evaporation at a pressure lower than 5x<10 Pa.

2. Quantum Chemical Calculations

All calculations were performed using the Gaussian 09 program package. The HOMO and
LUMO of HAP-3FDPA were calculated using the nonlocal density functional of Becke’s 3-
parameters employing Lee-Yang-Parr functional (B3LYP) with the 6-31G(d) basis set. Their
S:1 and T were calculated by the time-dependent density functional theory (TD-DFT) method
at the optimized ground-state geometries using the B3LYP mode with a 6-31G(d) basis set [S1].
2.1 The Optimized Geometry Data for HAP-3FDPA (unit: A)
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2.2 Excitation Energies and Oscillator Strengths for HAP-3FDPA
Excited State 1: Triplet-A  3.2734 eV 378.77 nm f=0.0000

198 — 202 0.11849
198 — 203 0.10932
199 — 201 0.42667
199 — 203 -0.11350
200 — 201 0.45364
200 — 202 -0.12793
Excited State 2: Triplet-A  3.2746 eV 378.62 nm f=0.0000
198 — 202 0.10563
198 — 203 -0.12371
199 — 201 0.45332
199 — 202 0.13109
200 — 201 -0.42716
200 — 203 -0.10262
Excited State 3: Triplet-A  3.3514 eV 369.95 nm f=0.0000
198 — 201 0.57236
199 — 202 0.21785
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200 — 203 0.23633
200 — 213 0.10649

Excited State 4: Triplet-A  3.5277 eV 351.46 nm =0.0000
197 — 201 0.55171
198 — 208 -0.15420
199 — 203 -0.14323
199 — 209 0.16301
200 — 202 0.14113
200 — 207 0.15575

Excited State 5: Singlet-A  3.5639 eV 347.89 nm f=0.0000
197 — 201 0.67884

Excited State 6: Singlet-A  3.6477 eV 339.89 nm f=0.3930
200 — 201 0.67448

Excited State 7: Singlet-A  3.6811 eV 336.81 nm f=0.4048
199 — 201 0.67851

Excited State 8: Singlet-A  3.6876 eV 336.22 nm f=0.0009
198 — 201 0.64391
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Figure S1. Frontier molecular orbital distributions and energy levels of the lowest excited

singlet and triplet states of HAP-3FDPA by theoretical calculations.
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Figure S2. The natural transition orbitals (197 — 201) for the lowest excited singlet state (S1)
of HAP-3FDPA by theoretical calculations.
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Figure S3. The natural transition orbitals (199 — 201) and (200— 201) for the lowest excited
triplet state (T1) of HAP-3FDPA by theoretical calculations.

3. Photophysical Properties

Table S1. The PLQYs of HAP-3FDPA:mCP doped films at various concentrations.

Concentration PLQY

8 wt% HAP-3FDPA:mCP 53.2%

25 wt% HAP-3FDPA:mCP 41.6%
50 wt% HAP-3FDPA:mCP 37.1%
100 wt% HAP-3FDPA:mCP 5.1%
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Figure S4. The transient PL decay image of 8 wt% HAP-3FDPA:mCP doped film in the time

range of 2 ps.
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Figure S5. (a) The HOMO energy level of mCP determined by atmospheric ultraviolet
photoelectron spectroscopy. (b) The UV spectra of mCP in a neat film. The optical energy gap
of mCP was calculated to be 3.5 eV. Therefore, the LUMO energy level of mCP could be

calculated to be —2.6 eV.
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Figure S6. The transient PL decay of 8 wt% HAP-3FDPA:DPEPO doped film in the time range
of 5 ps.
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Figure S7. The PL spectrum of 8 wt% HAP-3FDPA:TCTA doped film as compared to that of

8 wt% HAP-3FDPA:mCP.
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Figure S8. The energy diagram of the 8 wt% HAP-3FDPA:mCP exciplex system.

4. 'H and 3C NMR spectra of HAP-3FDPA
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Figure S9. *H NMR spectrum of HAP-3FDPA in DMSO-ds.
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Figure S10. 3C NMR spectrum of HAP-3FDPA in DMSO-ds.
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