2014 2015

Innovative architectures to simultaneously enhance organic photovoltaic device stabi
lity and efficiency

Innovative architectures to simultaneously enhance organic photovoltaic device

stability and efficiency

VOHRA, Varun

2,100,000

1/
2/PNTzA4T:PC71BM
3/

We have demonstrated that controlling the crystallinity and the vertical
concentration gradient in regular organic solar cells can result in devices with fill factors (FF) as
high as 67%. Furthermore, our polymer:fullerene active layers exhibit a crystallite orientation gradient
which is favourable to inverted device architectures. Consequently, inverted devices display an even
higher FF reaching 73% with a record PCE of 10.1%.

We successfully developed a process (transfer-printing) to fabricate inverted organic solar cells with
the adequate donor-acceptor concentration gradient. Compared with the spin-coated reference devices, they
display a 40% increase in FF and PCE.
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Solvent additive s

Chlorobenzene (CB) 131.0
1,2-Dichlorobenzene (DCB) 180.5
1.3,5-Trichlorobenzene (s-TCB) 208.0
1,2,4-Trichlorobenzene (I-TCB) 214 .4

S5 Voe FF PCE
(°0)  (mA/em?) (mV) (%) (%)
8.13 603 51.1 2.50
8.32 609 55.1 2.79
9.39 607 579 3.30
8.79 574 558 281
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