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Fig. S1 PL spectra of isoindigo donor-acceptor-donor (D-A-D) small molecules in solution
state. The chloroform was used as solvent. The solution concentration was 10 mol.
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Fig. S2 Thermo Gravimetric Analysis (TGA) curves of isoindigo donor-acceptor-donor (D-
A-D) small molecules.
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Fig. S3 (a) Current density versus voltage characteristics of

ITO/PEDOT:PSS/

ID2T:PC7BM/TiO,/Al organic photovoltaic devices with different donor and acceptor ratio
without DIO. (b) Current density versus voltage characteristics of ITO/PEDOT:PSS/
ID2T:PC7BM(70:30)/TiO,/Al organic photovoltaic devices with different DIO content.
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Table S1 Photovoltaic performance of ITO/PEDOT:PSS/ID2T:PC7BM/TiO,/Al organic
photovoltaic devices with different donor and acceptor ratio (without DIO) and DIO content.
The ID2T and PC;oBM ratio was fixed with 70:30 in photovoltaic devices with different DIO

content.
Donor : acceptor ratio Jso(mA/cm?) Voc(V) FF (%) PCE (%)
50:50 4.42 0.92 29.1 1.19
60:40 6.12 0.93 35.4 2.04
70:30 7.0 0.93 36.3 2.30
80:20 4.86 0.88 34.8 1.49
DIO content (%)

0.05 5.93 0.85 31.7 1.59

0.1 6.58 0.93 42.8 2.60
0.15 5.48 0.93 44.6 2.26

0.2 2.77 0.80 40.9 0.90
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Fig. S4 (a) Current density versus voltage characteristics of ITO/PEDOT:PSS/IDHT:

PC7BM (70:30)/TiO,/Al and ITO/PEDOT:PSS/IDED:PC70BM (70:30)/TiO,/Al organic
photovoltaic devices with 0.1% DIO.



Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics

This journal is © The Owner Societies 2013

Fig. S5 Output and transfer characteristics of OTFTs based on the isoindigo donor-acceptor-

donor (D-A-D) small molecules. (a) IDED, (b) IDHT, (c) IDT, (d) ID2T and (e) ID3T.
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Table S2 Field-effect charge transport properties of isoindigo donor-acceptor-donor (D-A-D)
small molecules. Vs is -60V.

Active layer sn(cm?/(V-s)) Lo/ loff Vi (V)
IDED 3.2 x 10° 45 x 10° -20
IDHT 1.1x10° 5.7 x 10* 21

IDT 1.4 x 107 1.3 x 10° -18
ID2T 3.6 x 107 3.4 x 10° -16

ID3T 9.7 x 10* 1.0 x 10° -26
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Fig. S6 Transfer curves of OTFTs based on the isoindigo donor-acceptor-donor (D-A-D)

small molecules:PC7,BM (70:30) film. (a) IDT (b) IDHT and IDED.
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Table S3 Field-effect charge transport properties of isoindigo donor-acceptor-donor (D-A-D)
small molecules:PC7,BM (70:30). Vs is £60V.

Active layer 2(cm?(V-5))®  pn(em(V-5))®  me(cm?(V-s))°  pn(cm?/(V-s))P
IDED:PC,BM 4.62 x 10° 2.09 x 107 N/AS N/AS
IDHT:PC7,BM 5.19 x 10° 2.96 x 10° N/A® N/A°

IDT:PC70BM 6.15 x 10°° 1.37 x 10* 7.80 x 10 8.76 x 10

®Electron and hole mobility of photo-active layer without DIO, "Electron and hole mobility of
active photo-layer with 0.1% DIO, “Not available, there was no additive effect on the
IDED:PC7,BM and IDHT:PC,BM films.
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Fig. S7 'H and **C NMR spectrum of 6, 6’-dihydrothieno[3,4-b][1,4]dioxin-2-yl-N,N’-(2-
ethylhexyl)-isoindigo (IDED) in CDCls.
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Fig. S8 'H and C NMR spectrum of 6,6’-dihexylthiophen-2-yl-N,N’-(2-ethylhexyl)-

isoindigo (IDHT) in CDCls.
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Fig. S9 *H and *C NMR of spectrum of 6, 6’-thiophen-2-yI-N,N’-(2-ethylhexyl)-isoindigo
(IDT) in CDCls.
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Fig. S10'H and *C NMR spectrum of 6, 6’-bithiophen-2-yI-N,N’-(2-ethylhexyl)-isoindigo
(ID2T) in CDCls.
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Fig. S11 'H and **C NMR spectrum of 6, 6’-terthiophen-2-yI-N,N’-(2-ethylhexyl)-isoindigo
(ID3T) in CDCls.
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