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Effects of 1,8- Diiodooctane addition on the photovoltaic properties of bulkheterojunction
solar cells with azaacene derivatives
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Bulk heterojunction  solar cells made from blends of 23-didodecoxy-5,6,11,12-
tetraazanaphthacene(C12TANC), and Poly[2-methoxy-5-(3" ,7" -dimethyloctyloxy)-1,4-phenylenevinylene]
(MDMO-PPV) were fabricated and characterized. The power conversion efficiency of
MDMO-PPV/C1>TANC solar cells improved from 3.7 X 105 % to 1.9 X 10 % by using a processing additive
1,8-diiodooctane(DIO) at an optimum concentration of 0.8 vol.%. It was found that addition of DIO can be

effective in the optimization of the morphology and performance of bulk heterojunction polymer solar cells

TREORF:

based on non-fullerene acceptors.
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Fig.1 Chemical structure of (a) TANC, and (b) C12TANC
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Fig.2 SEM
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Fig.3 PL quenching of MDMO-PPV for MDMO-PPV
/C12TANC BHJ films
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Fig.4 J-V characteristics of MDMO-PPV/C12TANC blend
solar cells processed from CHL solutions of various DIO
concentrations (vol%)

Table 1 Photovoltaic properties of MDMO-PPV/C12TANC
blend solar cells

Solvents Jsc| X 10 mA/em?’] Voc[V] FF[-] PCE[*10* %]
without DIO 2.86 0.637 0.201 0.367
CHL+0.2%DIO 4.70 0471 0.199 0.440
CHL+0.5%DIO 4.55 0.453 0.210 0.434
CHL+0.8%DIO 16.8 0.537 0.212 1.910
CHL+1.0%DIO 15.1 0.467 0.204 1.440
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Fig.5 TEM images of MDMO-PPV/C1,TANC films from CHL
solvent with (a) 0 %, (b) 0.5 %, (c) 0.8 %, of DIO (v/v)
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Fig.6 XRD patterns of MDMO-PPV, C12TANC, and
MDMO-PPV/C12TANC blend film with or without DIO
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