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Table S1. Characteristics of the devices used in PDI derivatives based TOSCs and optoelectronic

properties of NFAs (HOMO, LUMO, and E, for A2).

D1 Al A2 HOMO LUMO E; Additive (%) Coating Coating Je (MA Ve FF PCE Ref
(eV) (eV) (eV) Solvent method cm?) (V) (%) (%)

PTB7- SF-4PDI TPE- -6.29 -4.20 2.09 2.5% CN CB SC 15.09 0.85 48.6 6.19 s1
Th 4PDI

FBT PC¢:BM PDI -5.9 -3.7 2.2 1% o-xylene SC 13.4 0.86 68.0 7.9 s2

anisaldehyde

PTB7- ITIC PDI -6.10 -3.90 2.2 0.4% DIO CF SC 18.37 0.84 56.0 8.64 s3
Th

PTB7- PBI-Por PDI-V -5.99 -3.87 2.12 CB SC 17.54 0.75 69.1 9.43 s4
Th

PBDB- ITIC PMIA-O -5.93 -3.83 2.1 1% 1-CN o-DCB SC 17.38 0.89 61.0 9.77 5
T

PTB7- IDT- PDI- -5.60 -3.90 1.7 3% DPE DCB SC 14.8 1.04 65.4 10.1 s6
th 2BR 2DTT

PDBT- ITIC-Th SdiPBI- -6.09 -3.87 2.22 0.7% DIO DCM SC 15.50 0.93 70.8 10.27 s7
T1 Se

PTB7- PC,:BM TPE- -5.95 -3.88 2.07 3% DIO CB SC 17.89 0.79 74.7 10.4 s8
Th 4PDI

PM6 Y6 TPA - -6.04 -3.69 2.35 0.25% DIO CF SC 27.55 0.84 78.2 18.29 s9

4PDI
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Table S2. Characteristics of the devices used in IDT derivatives (IDIC, IEIC, IT-4F, ITIC-, ITM)-
based TOSCs and optoelectronic properties of SMAs (HOMO, LUMO, and E, for A2).

D1 Al A2 HOMO LUMO Eg Additive Coating Coating Jse Ve FF PCE Ref
(eV) (eV) (eV) (%) Solvent method (mA (V) (%) (%)
cm?)
IDT
PBTA-BO PCs:BM IFBR -5.69 -3.64 2.05 DCB SC 13.45 0.92 65.07 8.11 s10
PBTA-BO PC,:.BM IffBR -5.71 -3.77 1.94 CB SC 1466 091 68.12 9.06 s11
PTB7-Th: EH- EH- -5.58 -3.90 1.68 oDCB SC 15.39 0.97 60.5 9.19 s12
5T-TTC IDTBR
PTB7-th PC,:.BM IDT2BR -5.52 -3.84 1.68 DIO CB SC 17.22 0.83 0.65 9.37 s13
PBDB-T PC,:.BM IDT-OT -5.11 -3.46 1.65 0.5% CB SC 15.35 0.86 68.1 9.09 s14
DIO
PBDB-T PC,:.BM IDTC- -5.50 -3.79 1.71 0.5%CN CF SC 19.14 0.82 65.6 10.41 s15
4Cl
PBDB-T PC,:.BM IDT-20 -5.72 -3.85 1.87 - DCB SC 17.20 0.88 7349 10.67 s16
PCE10 IDTBR: IDFBR -5.75 -3.70 2.05 CB SC 17.3 1.04 0.7 11.4 s17
T2-ORH T2-ORH EH- -5.42 -3.60 1.82 CF CB 17.51 1.0 63.0 11.55 si8
IDTBR
P1 ITCPTC IDT6CN 0.3% CB SC 17.81 0.87 76.5 11.92 s19
DIO
PTB7-Th F8IC IDT- -5.52 -3.69 1.83 0.5% CF SC 25.1 0.68 69.9 12.1 s20
2BR. DIO
PTB7-Th T2-ORH T2- -5.65 -3.58 2.07 1% DPE Tol SC 18.05 1.04 65.0 12.1 s21
OEHRH
BDB-T ITIC IDT-T -5.73 3.59 2.14 0.5% CB SC 17.9 0.93 73.1 12.2 s22
DIO
PCE10 F8IC Eh- -5.45 -3.90 1.55 0.5% CB SC 12.26 0.81 73.02 12.27 s23
IDTBR DPE
PBDB-T ITC6-2F IDT- -5.47 -3.80 1.67 DCB SC 21.73 0.85 72.06 13.36 s24
PDOT-
Ccé6
PM6 C8-SF Y- -5.81 -3.90 1.91 CF SC 20.88 0.84 75.87 13.39 s25
MODF
BDB-T IDTT-OB IDT- -5.59 -4.17 1.42 0.2% o-DCB SC 20.06 0.92 7041 13.4 s26
PDOT- DIO
Ccé6
PBDB-T INPIC-Si IDTO-T- -5.58 -4.04 1.54 0.5% CB SC 22.55 0.87 74.18 14,55 s27
4F DIO
PBDB-T IE4F-S IBC-F -5.62 -3.53 2.09 CB SC 22.83 0.88 74.4 15.06 s28
PM6 Y6 O- -5.68 -4.13 1.55 1% 1-CN CB SC 25.75 0.85 0.76 16.60 s29
IDTBR
PM6 Y6 IDT- -5.53 -3.92 1.61 1-CN CF SC 2590 0.86 75.9 17.00 s30
TNIC
PM6 Y6 IDT-T- -5.48 3.74 1.74 1% 1-CN CF SC 26.56 0.85 76.1 17.36 s31
PCN
PM6 BTP-eC9 IDTR -5.29 -3.31 1.98 0.5% 1- CF SC 28.14 0.86 80.55 19.54 s32
CN
PDCBT PCBM ITIC DCM:DIM SC 10.12 0.87 71.0 6.20 s33
PBTOTT PC,:.BM ITIC -5.64 -4.04 1.6 0.3% CB SC 15.0 0.88 64.2 8.18 s34
DIO
PBDB-T PCBM ITIC CB SC 15.0 0.87 65.0 8.6 s35
TP IEICO-4F ITIC -5.48 -3.83 1.65 0.5% CB SC 18.00 0.87 58.0 9.10 s36

DIO
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Table S3. Characteristics of the devices used in Y6 derivatives-based TOSCs and optoelectronic

properties of small molecule acceptors (HOMO, LUMO, and E, for A2).

D1 A1l A2 HOMO LUMO E,  Additive Coating Coating Jye Ve FF PCE  Ref
(eV) (eV) (eV) (%) Solvent method (mA (V) (%) (%)
cm?)
P3HT NC70BA  ZzY-4Cl 561  -3.67 1.94 CF sc 17.98 0.87 66.07 10.53 578
PCE10 YF-CN Y6 574  -402 1.72 CF sc 27.92 0.68 63.11 12.03 57°
PBDB-T ITCC Y1 -5.47  -3.95 1.52 0.9%CN cB sc 215 093 678 131 80
c2 DBTBT-IC  AQx-3 -5.68  -3.93 1.75 CF sc 23.95 0.84 72.0 1449 S81
PBDTNS-  PC;;BM Y6 565  -4.10 1.55 CF sc 247 081 744 1488 82
BDD
PBDB-T- MF1 BP-4F 568  -3.88 1.8 CF sc 22.02 0.89 7805 1531 583
2¢l
PM6 DTY6 Y-Me 552  -3.70 1.82 0.5%CN CF-O-Xy sc 242 087 740 157 84
PM6 PC,.BM BTCT- 556  -3.95 1.61  0.5% CF sc 251 088 726 161 8
2¢l DIO
PBDB-T- ITCT Y6 562  -411 151 0.5%CN CF sc 2475 0.88 73.67 16.14 586
SF
PM6 BTO Y6 561 -3.98 1.63 paraxylene sc 2591 0.86 73.41 1639 587
PM6 Y6 L8BO- 558  -391 1.67 0.6%CN cB sc 2521 0.85 76.66 16.4 588
20
PFBDT- PC,,BM Y6 565  -429 1.36 CF sc 2596 0.85 740 16.43 589
SttTPD
P106 DBTBTIC Y18- 563 -393 1.7 CF sc 2482 091 730 1649 5%
DMO
PM6 IDIC Y6 562  -411 151 cB sc 2539 0.86 7492 1651 91
PBDB-TF  PC¢BM Y6 565  -410 1.55 0.8%CN CF sc 254 084 770 165 92
PM6 Y-TNF Y-TN -5.46  -3.8 1.6  0.25% CF sc 25.84 0.85 75.10 16.63 593
DIO
PM6 PC,,BM Y6 570  -410 1.6 0.5%CN CF sc 2570 0.85 7635 16.67 4
PTQ10 PC,,BM Y6 565  -4.10 1.55 CF sc 2532 0.85 74.69 16.07 5%
PM6 Y-TNF Y-TN 554  -397 157  0.25% CF sc 25.84 0.85 75.10 16.63 593
DIO
PM6 PC,,BM Y6 562  -411 151  0.75% CF sc 255 085 769 167 %
CN
PM6 FBTIC Y6 565  -410 1.55 0.5%CN CF sc 246 08 779 167 %7
PBDB-TF DTNIF Y6 565  -410 1.55 0.5%CN CF sc 26.40 0.85 73.80 16.73 598
PM6 PC,,BM Y6 562  -411 151 0.5%CN CF sc 251 086 772 167 99
PM6 DIBC Y6 565  -410 1.55 CF sc 27.02 0.83 7632 16.81 5100
PM6 DRCN5T  BTP-4Cl  -5.67  -413 154  1.75% cB sc 25.85 0.87 7441 16.83 5101
CN
PM6 SR197 Y6 565  -410 1.55 0.5%CN CF sc 26.87 0.83 75.08 16.83 5102
PM6 Y6 TF1 538  -392 146 0.5 CF sc 26.12 0.87 7621 16.91 5103
PBDB-TF Y6 APDC- 565  -410 1.55 4%CN cB sc 2598 0.84 77.50 16.96 5104
TPDA
PM6 BTP-M Y6 565  -4.00 1.65 0.5%CN CF sc 2656 0.87 73.46 17.03 5105
PM6 PC,,BM  CH1007 -5.59  -3.97 1.62 0.5%CN CF sc 27.48 0.82 75.61 17.08 5106
PM6 ABP6T-4F CH1007 -5.63  -3.96 1.64 0.5%CN CF sc 2652 0.85 75.87 17.10 5107
PM6 BTP-PIO Y6 565  -4.10 CF sc 2731 084 739 17.10 108
PM6 DRTB-T- Y6 571  -434 137 0.5%CN CF sc 2479 0.85 813 17.13 5109
ca

PM6: L8-BO-F  BTP-eC9 0.5% CN CN LBL 2836 0.83 730 1731 S110
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