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Table S1: Thienoacene molecules used for determining DPO parameters
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Table S1a: Calculated Egap, IP and EA (in eV) properties for 4 to 6 fused-ring-structures
of 1T-subclass thienoacene.

Structure Parameters Structure Parameters
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Table S1b: Calculated Egap, IP and EA (in eV) properties for 7 to 8 fused-ring-structures
of 1T-subclass thienoacene.

Structure Parameters Structure Parameters
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7.23 DPO 2.35 8.23 DPO 2.29
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Table S2a: Calculated Egap, IP and EA (in eV) properties for 4 to 6 fused-ring-structures
of 2T-subclass thienoacene.

Structure Parameters Structure Parameters
_ Egap 3.959 / Egap 3.161
s S IP 5.597 IP 5.293
EA 1.638 S0 EA 2132
4.1 DPO 1.45 6.8 DPO 2.10
Egap 3.450 \ Egap 3.466
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N
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4.2
DPO 2.35 9 / DPO 1.58
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w IP 5.493 Q IP 5.493
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' DPO 1.95 6.10 DPO 1.85
= Egap 4.035 s Egap 3.678
O IP 5.636 ) IP 5.530
0 EA 1.601 0 g EA 1.853
\
5.2 DPO 1.16 e 11 DPO 1.50
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O . P 5.627 8 \ . P 5.517
0 EA 1.719 0 EA 1.840
5.3 DPO 1.20 6.12 DPO 1.68
Egap 3.940 Egap 3.663
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s ‘OO s 1P 5.634 / O‘OO 1P 5.518
/ EA 1.694 ° s EA 1.854
5.4 DPO 1.35 6.13 DPO 1.53
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s IP 5.252 / IP 5.667
O EA 2.120 29 (I EA 1.706
>3 DPO 235 6.14 DPO 1.10
Egap 2.745 Egap 3.813
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) OO s EA 2.290 0 [Ea 1.764
DPO 3.20 \ 5 DPO 1.50
— Egap 4.044 O Egap 3.643
S ‘O s IP 5.661 ‘ IP 5.503
O / EA 1.617 OO ® EA 1.860
5.7 DPO 1.20 1= o1 DPO 1.53
Egap 2.216 57 Egap 3.966
IP 4.817 P 5.662
QLI &a 2.601 ‘OO S EA 1.696
o1 DPO 4.00 6 - DPO 0.95
_ Egap 2.508 ./ 8 Egap 3.704
s s| 1p 4.987 P 5.526
I EA 2.479 C O‘O J EA 1.822
6.2 DPO 3.20 6.18 DPO 1.53
~ Egap 3.279 Egap 3.719
. ) IP 5.334 O‘O : IP 5.546
I ) EA | 2055 >, EA 1.827
6.3 DPO 2.06 : DPO 1.50
O N Egap 3.171 = =\ Egap 2.844
s s IP 5.305 w IP 5.178
\ O EA 2.134 OO EA 2.334
P N b | 3563
IP 5.430 O =\ 1P 5517
L) EA 1.881 OOO EA 1.955
6.5 DPO 1.49 6.21 DPO 1.70
s Egap 4.112 . Egap 3.596
/ g IP 5.741 .9 = [P 5.526
200 EA 1.629 909 EA 1.930
9 DPO 0.91 6.22 DPO 1.85
6.6
. O Egap 3.281 Egap
IP 5.350 IP
\ OO EA 2.069 EA
6.7 DPO 2.10 DPO
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Table S2b: Calculated Egap, IP and EA (in eV) properties for 7 to 8 fused-ring-structures
of 2T-subclass thienoacene.

Structure Parameters Structure Parameters
Egap 2.040 ‘ Egap 3.800

IP 4.773 e AL IP 5.584

EA 2.733 QLI © EA 1.784
DPO 4.00 7.18 DPO 1.41
Egap 3.533 Egap 1.683

1P 5.527 s % 1P 4.616

EA 1.994 M O [ A 2.933

8.1
DPO 1.45 DPO 4.75
Egap 2.555 Egap 2.133

IP 5.026 s 1P 4.820

EA 2.472 \ OOOO‘ EA 2.688
DPO 3.10 8.2 DPO 3.71
Egap 2.994 O . Egap 2.082

P 5.199 M P 4.806

EA 2205 | (L EA 2.723
DPO 2.39 8.3 DPO 3.90
Egap 2.300 s Egap 2.465

IP 1922 | ¢ OOOOOO AT 4973

EA 2.622 EA 2.508
DPO 3.70 8.4 DPO 3.24
Egap 3.309 / Egap 2.430

IP 5.354 IP 4.954

s : }

EA 2.044 g OOO‘ EA 2.523
DPO 2.04 8.5 DPO 3.33
Egap 3.066 Egap 3.195

IP 5.248 1P 5.302
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: OOQO EA 2.182 EA 2.108
S
7.7 DPO 240 | <II) DPO 2.06
8.6

/ Eeap 2.554 OO Eeap 2.902
IP 5.018 . IP 5.180
) EA 2465 | ¢ OO EA 2.278
7.8 DPO 2.95 : DPO 2.71
Egap 1.815 =\ Egap 1.868
200000y IP 4.649 | (I IP 4.727
7.9 EA 2.834 - EA 2.859
DPO 475 8.8 DPO 450
\ Egap 3.269 ~ 0 Egap 3.132
s ) IP 5357 ‘ggg s IPA 23411421

ST EA 2.088 ~ E .
710 DPO 2.06 8.9 DPO 2.35
- Egap 3.089 s e Egap 3.042
. 9@ P 5.269 P 5.300
EA 2.180 J g EA 2258
7.11 DPO 2.40 8.10 DPO 2.50
Egap 2.898 $ Egap 3.256
s —~ IP 5210 IP 5.352
\ %OOO " [ EA 2311 ) C‘ EA 2.095
712 DPO 2.75 > DPO 2.12
Egap 3.331 I3 Egap 3.213
P 5.378 @ Mo P 5.327
EA 2.048 ® / EA 2.114
DPO 1.99 8.12 DPO 2.15
Egap 3.325 i Egap 2.681
IP 5.359 @ IP 5.078
EA 2.034 ; OOOO‘ EA 2397
DPO 2.00 3.13 DPO 2.91
Egap 3.780 _ Egap 1.883
P 5.681 s IP 4732
EA | ool | S TEA [ 29
DPO 1.38 8.14 DPO 4.50
Egap 3.575 Egap 2.947
P 5522 IP 5.250
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() EA 1.947 o0 EA 2.303
oo X

> DPO 1.64 9 DPO 2.50
7.16 8.15

s -~ s Egap 3.408 g% Egap 2.968

IP 5.447 QQQQ j IP 5.255

90 EA 2.039 ge EA 2.286

7.17 DPO 2.03 8.16 DPO 265

Table S3: Calculated Egap, IP and EA (in eV) properties for 3 to 4-thiophene-ring

thienoacenes.

Structure Parameters Structure Parameters
5 Egap 3.856 / 5 Egap 3.478
IP 5.625 oo IP 5.532
L EA 1.769 U [ EaA 2.055
3.1 DPO 1.45 4.1 DPO 1.75
5 Egap 3.089 e =\ Egap 3.489
IP 5.280 999 IP 5.454
5/ EA 2.191 = S EA 1.965
3.2 DPO 2.35 4.2 DPO 1.95
O 5 Egap 3.089 Egap 3.496
(*/ P 5.280 P 5.503
) s EA 2.191 EA 2.008
3.3 DPO 1.35 DPO 1.85
= =\ Egap 2.866 Egap 3.065
9009 1P 5.19 1P 5.267
— EA 2.325 EA 2.202
3.4 DPO 2.85 DPO 225
O e
_f EA 1.722 EA 2.121
3.5 DPO 0.90 DPO 1.99
e Egap 3.401 Egap 3.571
o0 IP 5.389 IP 5.522
a0 EA 1.988 EA 1.951
3.6 DPO 1.49 DPO 1.66
Egap 3.468 Egap 3.749
P 5.391 P 5.607

S20



/ EA 1.922 EA 1.857
200 DPO 1.58 DPO 1.38
3.7
Egap 3.961 Egap 3.347
IP 5.625 IP 5.402
EA 1.664 EA 2.055
DPO 1.25 DPO 2.15
Egap 4.157 Egap 3.213
IP 5.758 1P 5.333
EA 1.601 EA 2.120
DPO 0.88 DPO 2.23
Egap 3.752 Egap 3.289
IP 5.548 1P 5.368
EA 1.796 EA 2.079
DPO 1.10 DPO 2.04
Egap 3.677 Egap 2.891
IP 5.543 IP 5.203
EA 1.866 EA 2.312
DPO 0.98 DPO 2.85
Egap 3.576 Egap 3.573
IP 5.493 IP 5.532
EA 1.917 EA 1.958
DPO 1.60 DPO 1.64
Egap 3.326 Egap 3.076
IP 5.393 1P 5.265
EA 2.067 EA 2.189
DPO 1.78 DPO 2.25
Egap 3.058 Egap 3.648
IP 5.236 1P 5.576
EA 2.178 EA 1.927
DPO 2.40 DPO 0.80
Egap 2.825 Egap 3.461
IP 5.160 IP 5.462
EA 2.335 EA 2.001
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