
Electronic Supplementary Information

Manipulation of sterically hindered effect to realize AIE and TADF 

for high-performing nondoped solution-processed OLEDs with 

extremely low efficiency roll-off

Kaiyong Sun, *ab Dan Liu, b Wenwen Tian, b Feng Gu, a Wangxia Wang, a Zhaosheng Cai, a Wei 

Jiang *b and Yueming Sun b

a School of Chemistry and Chemical Engineering, Key Laboratory for Advanced Technology 

in Environmental Protection of Jiangsu Province, Yancheng Institute of Technology, Yancheng 

224051, P. R.China. *E-mail: sunsky@ycit.edu.cn (K. Sun).

b School of Chemistry and Chemical Engineering, Southeast University, Nanjing, Jiangsu, 

210096, P. R.China.*E-mail: jiangw@seu.edu.cn (W. Jiang).

S-1

Electronic Supplementary Material (ESI) for Journal of Materials Chemistry C.
This journal is © The Royal Society of Chemistry 2020



Scheme S1. Synthetic routes for 4CzIPN-MO and 4CzPhIPN-MO.

 

 

Fig. S1. (a) TGA curves and DSC curves of 4CzIPN-MO (b) and 4CzPhIPN-MO (c) recorded 

at a heating rate of 10 °C min-1.
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Fig. S2. AFM images of 4CzIPN-MO (left) and 4CzPhIPN-MO (right) thin films.

Table S1. Molecular structures and calculated HOMO, LUMO, Bandgap, S1, T1, ΔEst, f, 

Dihedral angles (Ө) and Bond lengths (l) values from DFT and TD-DFT at B3LYP/6-31g(d) 

level.
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Fig. S3. Fluorescence and phosphorescence spectra (measured at 77K) of (a) 4CzIPN-MO and 

(b) 4CzPhIPN-MO in toluene.

Equations S1: 1-3

Φprompt = ΦPLRprompt (1)

Φdelayed = ΦPLRdelayed (2)

kF = Φprompt/τprompt (3)

ΦPL = kF/(kF + kIC) (4)

Φprompt = kF/(kF + kIC + kISC) (5)

ΦIC = kIC/(kF + kIC + kISC) (6)

ΦISC = kISC/(kF + kIC + kISC) = 1 ‒ Φprompt ‒ ΦIC (7)

ΦRISC = Φdelayed/ΦISC (8)

kRISC = (kpkdΦdelayed)/(kISCΦprompt) (9)

kp = 1/τprompt; kd = 1/τdelayed (10)
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Fig. S4. Cyclic voltammograms of 4CzIPN-MO and 4CzPhIPN-MO in dichloromethane.

Fig. S5. PL spectra (a) and Transient PL spectra (b) of 4CzPhIPN-MO-based doped films.

Fig. S6. Current efficiencies and power efficiencies versus brightness characteristics of 

4CzPhIPN-MO-based devices.
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Inset: 1H-NMR spectrum of 3-methoxy-9-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)phenyl)-9H-carbazole.

Inset: 13C-NMR spectrum of 3-methoxy-9-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)phenyl)-9H-carbazole.
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Inset: 1H-NMR spectrum of 4CzIPN-MO.

Inset: 13C-NMR spectrum of 4CzIPN-MO.
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Inset: MALDI-TOF-MS spectrum of 4CzIPN-MO.

Inset: 1H-NMR spectrum of 4CzPhIPN-MO.
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Inset: 13C-NMR spectrum of 4CzPhIPN-MO.

Inset: MALDI-TOF-MS spectrum of 4CzPhIPN-MO.
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Inset: The element analysis data sheets of 4CzIPN-MO (NO.1) and 4CzPhIPN-MO (NO.2).
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