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Figure S1 Geometrical structure comparisons and RMSD values (A) between singlet

state (black) and triplet state (blue) for DMAC-CNIH (a, ¢), DMAC-CNIB (b, f),
DMAC-CNIM (c, g) and DMAC-CNBIM (d, h) in toluene and solid states.
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Figure S2 Distributions and energies of the frontier molecular orbitals for DMAC-
CNIH, DMAC-CNIB, DMAC-CNIM and DMAC-CNBIM in toluene.
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Figure S3  The natural transition orbital (NTO) of DMAC-CNIH (a), DMAC-CNIB
(b), DMAC-CNIM(c) and DMAC-CNBIM (d) in toluene (the values are the component
of localized excitation in the transitions).

Table S1  Emission wavelengths (nm) of the investigated molecules calculated by

different basis sets with m06 functional in solid states.

Basis sets DMAC-CNIH DMAC-CNIB  DMAC-CNIM  DMAC-CNBIM
6-31G(d) 531 577 461 506
6-31G(d, p) 528 576 461 506
6-311G(d) 517 567 455 503
6-311G(d, p) 513 564 454 503

Exp. 517 500 479 502




Table S2 The oscillator strengths (f), the K. (calculated by MOMAP and Einstein
equation?, s'!), K, from S; to S states (s!), the effective Kisc and Krjsc between singlet
and triplet states (s!), the prompt fluorescence (PF) efficiency (®pr)° and the delayed
fluorescence quantum efficiency (®r,pr)® based on the calculated K, using MOMAP
and Einstein equation in toluene and solid states, respectively.

DMAC-CNIH DMAC-CNIB DMAC-CNIM DMAC-CNBIM

toluene crystal toluene crystal toluene crystal toluene crystal
f 0.0089 0.0026 0.0105 0.0001 0.0088 0.0020 0.0127 0.0008
K, (MOMAP) 6.69%x103 7.40x10° 9.21x103 2.81x10% 2.22x104 5.82x10° 2.38x10% 3.79%x10°
K, (Einstein) 2.47%10° 7.68x10° 3.00x10° 2.55x10% 2.64x10° 7.70x10° 3.60x10° 2.53x10°
Ky (S1—>S0) 1.01x10'° 6.34x10° 1.50x10'° 1.13x10° 1.52x10  8.83x10° 1.47x10'0 4.74x108
Kisc (S—T) 3.50x10° 7.96x107 3.49x10° 2.94x107 7.04x103 8.68x108 2.01x103 2.09%107
Krisc(T>S) 5.24x103 1.68x103 3.26x10° 5.86x10° 6.84x10° 6.09x108 2.00x103 1.27x10°
cDPF(Einstein) 2.28x10°13  4.33x107 1.43x10°13 1.02x103  6.74x1013  1.73x103  2.22x103  5.11x10*
‘DTADF(Einstein) 8.40x101"  1.50x10°  4.66x10!! 1.78x102  8.01x10'"  3.86x10"  3.36x10°!! 2.25%10
CDPF(MOMAP) 6.60x1077 1.15x10* 6.15x1077 9.21x10*  1.46x10°  6.69x10* 1.62x10° 7.65x10*

ct’TADF(]\/[OI\/[AP) 2.28x1013 1.45x10¢ 1.43x10°13 2.34x102  6.74x10°3  3.97x10"  2.22x10°13 3.37x10

fAE},
“The Einstein spontaneous emission equation used to calculate X, is written as . 1.499,
®pp = K, B — Pr5cPrisc
Kot Kot kg, 1= @5 Ppisc

"The ®py and Oyapr are calculated by the following equations:

Table S3 The calculated electronic transition dipole moments (unit: Debye) from S,
to Sy state for DMAC-CNIH, DMAC-CNIB, DMAC-CNIM and DMAC-CNBIM in
toluene and solid states.
DMAC-CNIH DMAC-CNIB DMAC-CNIM DMAC-CNBIM
Toluene  Solid  Toluene  Solid Toluene  Solid Toluene  Solid
0.0508  0.5439 0.0440 0.1345 0.0719 0.4446 0.0843  0.2887




30

(2) 0.7 (b)
a P
>
0.6 - g ,4 Jl 25 H Y
| a4 2 =
| _resoe JNN -ﬂ L % by e
5% 377.75 em! 520} 9 00 D
£ cm- 40 0 > E .J’ @ >3 ‘,"
& P < * o |
‘:)0‘4 o 2 56.02 cm-!
é é 1.5 H
inn.a + Ed
= =
] Z 10y
T o2
05 H
0.1 M I
0 0.0 [ N1 BT |.|l L I I I
"o 500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500
Normal modes (cm") Normal modes (cm™)
35
(c) g (d)
1
30 e ‘-q; ) L ad
I R P w
) % ‘)‘, @ 9 10.0 H b {
y ° A
L 25 - *‘\‘JO-J“‘ ZAr? A 4‘__ .“.
RGN, p | rBedhas
< 1 1] - . A,
‘E s 35.72 e (3 "E 75 H L) ‘D,“ ‘J Vg
Z § & £ 6173 em?
ns:.; 15 -4;'4' '%; ¥ ¥ ‘fn
F) _1‘*" o OF 9, £ 50
E Jf‘a" } "‘ "‘ ‘.‘ ] E]
T Pd % ea =
66.58 em % 58
5
0 W T 1O I ! L 1 I 0.0 I_hL.l el L n L L L
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000 3500
Normal modes (em™) Normal modes (em™)
12
(e) H
4‘ 4
J Yo e e
10 s .
‘j ¥y 2 ‘ o > 8 g’ S
a‘ 9 g, " el
5 [ 2 ) ” TPy e
gt a9 S e B8 £o i
& / 9 Jb 2 i
2 [26.98 cm? J‘ » % i, 4o
= 6 = e S
T,J = B : ?ﬂ -y 8 i
= 20 P “’_J -.',p
= = e W | L8
2 4 g e,
Z 0
2
.)I"J-. 1 u[u s TS . O L 1 I | |
0 500 1000 1500 2000 2500 3000 3500 . wilidia, Lad . L L .
Normal modes (cm™) 0 500 1000 1500 2000 2500 3000 3500
Normal modes (cm™)
(g) s (h) 15
4
150 | N 150 -9
g#;*' >4 ¥ %
>d '] 9 %
r. ] EEY )
[ St i | i\ &
L1251 e ] L 125 ¥ p o -5 9
-} 2273rm' ? P £ Prafg | J‘“ﬁ“.l 1
& & g™ A 7%
< 100 < 100 ‘J N
= = 50.46 cm!
- =4
g 75 g0 7.5
E E
= =
= 50 T 50
25 25
akllicsss s . .. . T VI
0 500 1000 1500 2000 2500 3000 0 500 1000 1500 2000 2500 3000 3500

Normal modes (cm™)

Normal modes (cm™)

Figure S4 Calculated HR factors versus the normal mode frequencies from S; to Sy
state in both toluene (a, c, e, g) and solid (b, d, f, h) states for DMAC-CNIH (a, b), DMAC-
CNIB (c, d), DMAC-CNIM (e, f) and DMAC-CNBIM (g, h). The vibration modes
contributed the most are inserted.



Figure S5 Main charge hopping pathways of DMAC-CNIH (a), DMAC-CNIB (b),
DMAC-CNIM (c) and DMAC-CNBIM (d).
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Figure S6 (a) Illustration of projecting angle-dependent hopping paths to a transistor

channel in the ab plane and the calculated angle resolved anisotropic hole (b) and
electron (c) mobilities of DMAC-CNIH.
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Figure S7 (a) Illustration of projecting angle-dependent hopping paths to a transistor

channel in the ab plane and the calculated angle resolved anisotropic hole (b) and
electron (c) mobilities of DMAC-CNIB.
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Figure S8 (a) Illustration of projecting angle-dependent hopping paths to a transistor
channel in the ab plane and the calculated angle resolved anisotropic hole (b) and
electron (c) mobilities of DMAC-CNIM.



