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

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, *2® Dan Liu,® Wenwen Tian,® Feng Gu,? Wangxia Wang,  Zhaosheng Cai, * Wei

Jiang *® and Yueming Sun®

2 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).

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

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

S-1



Scheme S1. Synthetic routes for 4CzIPN-MO and 4CzPhIPN-MO.
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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-!.
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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, S;, T;, AEg, f,

Dihedral angles (©) and Bond lengths (/) 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: '3

Qprompt = @PLRprompt (1)

Diclayed = PprRdelayed (2)

ki = Dprompt/ Tprompt (3)

Gy = krl (ke + kic) (4)

Dprompt = ke/(k + kic + kisc) (5)

Dic = kic/(ke + kac + kisc) (6)

Disc = kisc/ (ke + kic + kisc) = 1 = Pprompt = Pic (7)
Drisc = Dyelayed/ Prsc (8)

krisc = (kpkaPaetayed)/ (kiscPprompt) (9)

kp = 1/Tprompt; kd = 1/Tdelayed (10)
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Fig. S4. Cyclic voltammograms of 4CzIPN-MO and 4CzPhIPN-MO in dichloromethane.
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Fig. SS. PL spectra (a) and Transient PL spectra (b) of 4CzPhIPN-MO-based doped films.
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Fig. S6. Current efficiencies and power efficiencies versus brightness characteristics of

4CzPhIPN-MO-based devices.
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Inset: 'H-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: '3C-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: "H-NMR spectrum of 4CzIPN-MO.
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Inset: 13C-NMR spectrum of 4CzIPN-MO.
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Inset: MALDI-TOF-MS spectrum of 4CzIPN-MO.
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Inset: "TH-NMR spectrum of 4CzPhIPN-MO.
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1 |Summarize Results

2 |Date : 20190524 | 14:19:52

3 |Method Name : NCHS

4 |Method Filename : N C H 5 system.mth

cC

6 1

7 |Group Mo -1 Element %

& |Sample Mame Nitrogen Carbon Hydrogen Sulphur

9 [LH11 9172854061 7869116 4.405603619 0
10 [LH12 5310190315 79.87576 4 490204310 0
11

12| 2 Sample(s) in Group No : 1
13 |Component Name  Average Std. Dev. % Rel 5. D. ‘ariance

14 [Nitrogen 9.241522133 0.097111 13174 0.0094
15 |Carbon 7028346863 0.837639 01075 07016
16 |Hydrogen 4 45244306 0.066249 1.4879 0.0044
17 | Sulphur 0 0 0 0
18 |

19 |Group No : 2 Elemeant %

20 |Sample Mame Nitrogen Carbon Hydrogen Sulphur

21 M1 6.980296612 83.34564 4510781956 0
22 _&2 6.001705425 B2 93206 4 683046501 0
23

24 | 2 Sample(s) in Group No : 2

25 |Component Name | Awverage Std. Dev. % Rel. 5. D. ‘ariance

26 [Nitrogen 6.041045773 0.055509 0.7997 0.0031
27 |Carbon 33.16420855  (.256451 0.3084 0.0652
28 |Hydrogen 4 647354274 0.051735 1.1132 00027
29 | sulphur 0 0 0 0

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

References

(1) H. Liu, J. Zeng, J. Guo, H. Nie, Z. Zhao, B. Tang, Angew. Chem. Int. Ed. 2018, 57, 9290.
(2) T. Hosokai, H. Matsuzaki, H. Nakanotani, K. Tokumaru, T. Tsutsui, A. Furube, K. Nasu,
H. Nomura, M. Yahiro, C. Adachi, Sci. Adv. 2017, 3, e1603282.

(3) D. Zhang, L. Duan, C. Li, Y. Li, H. Li, D. Zhang, Y. Qiu, Adv. Mater. 2014, 26, 5050.

S-10



