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Figure S1. ONIOM model to simulate the aggregation in crystal state for oTPA-
DPPZ (a) and pTPA-DPPZ(b). 60 molecular model named as Model-1, 120 molecular

model named as Model-2, 200 molecular model named as Model-3.
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Figure S2. Geometry comparisons between of OTPA-DPPZ and pTPA-DPPZ in
Model-1 (black), Model-2 (red) and Model-3 (green).
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Figure S3. Adiabatic excitation energies for 0 TPA-DPPZ and pTPA-DPPZ in Model-
1, Model-2 and Model-3.
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Figure S4. Transition characteristics of oTPA-DPPZ and pTPA-DPPZ in Model-1,
Model-2 and Model-3.



*d . o (& BT 4 9y a
b g LIy : : Sl 2 e 4 b, 2 A
v‘f‘& fhosmssaia j‘?‘%?}nm g W
- “ - 3 —— i b 2 SR, &
-JJ‘ N - = = ] ‘,)JJ
Mode 6 Mode 13 Mode 14
44.61 cm?! 78.07 cm’! 82.57 cm!
Aaied ’ ; [T P u “é: o
3 ;ﬂ,g;‘é%‘wm : g’&g;%“ow : .%%;Jp_am.
S ST ok W
Mode 16 Mode 17 Mode 43
86.87 cm! 87.86 cm! 307.78 cm!
(% | |r 1 F i| 1
() |3 OIS .
& s B P I l ‘;:“:f" .‘*‘ ‘u“u‘
it £ oL - e
2 St bo » \ 39
g""f ““““f *4?':3,:33:,‘": b 2 = : ,w‘f‘ ‘u:‘”'aa ,*""I :
ol = 2| { 4 Wt L " 0l
¥ A ‘ «: s *: . ' :l' *l ¥ 4' ) r ‘ ~.| /
Mode 6 Mode 13 Mode 14
49.62 cm! 75.46 cm’! 76.76 cm'!
] 0 ¥ A ¥4 L it ; a?
S o 3 : ) ',‘ ’.’.“l. T b 4
n::hé::o- = £ ke »4‘:6:} D LN { o N‘}‘J:
JJL ' o g e 4
‘Igi'f‘ S f’a?""‘ ' e 'f' " “’? ”"‘ ! ::f‘ 13 .'{bg*;s' ""
Jr'.' ST e o e e ’.‘.Ha‘f ,“'H;', )‘ - .|5l;‘la
5 ] ) O 4 i !
Mode 16 Mode 17 Mode 43
80.91 cm! 81.89 cm! 313.65 cm!

Figure SS5. Diagrammatic illustration of selected normal modes with large
reorganization energies (1) for Sy of 0TPA-DPPZ (a) and pTPA-DPPZ (b) in crystal.

Table S1. The emission wavelength and oscillator strength of of 0TPA-DPPZ and
pTPA-DPPZ in Model-1, Model-2 and Model-3.

oTPA-DPPZ pTPA-DPPZ
Model-1 Model-2 Model-3 | Model-1 Model-2 Model-3

Aem (NM) 639 637 637 669 670 669

f 0.105 0.106 0.106 0.144 0.144 0.144




Table S2. Calculated SOC constants and transition dipole moments, radiative (Ky)
and non-radiative rates (K, from T, to S,.

SOC 38 Krt Knrt
(em™)  (Debye) (s (s
oTPA-
_ -4 -2 0
DPPZ T1-So 0.437 1.92x10 3.01x10 5.62x10
pTPA- 4 -2 2
DPPZ T1-S 0.472 2.32x10 2.74x10 4.56x10

Table S3. Frequencies of each mode ;, normal-mode displacement (AQ), Huang-
Rhys factors (S;) and reorganization energy (A) for Sy of 0TPA-DPPZ and pTPA-
DPPZ in crystal.

oTPA-DPPZ pTPA-DPPZ

mode oi(cm!) AQ Si  A(meV) | mode oicm!) AQ Si  Ai(meV)

6 4451 -94.03 0.90 39091 6 49.62 -16.75 0.03 1.57
13 78.07 -59.31 0.63 48.84 13 75.46  -0.66 0.00 0.00
14 82.57 -60.01 0.68 55.92 14 76.76 041 0.00 0.00
16 86.87 -45.09 0.40 34.95 16 80.91 -23.57 0.10 829
17 87.86  52.23 0.55 47.98 17 81.89 7.54 0.01 0.87
43 307.78 -16.90 0.20 61.61 43 313.65 -5.74 0.02  7.39




