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PEDOT:PSS enhanced by semiconducting carbon nanotubes for efficient organic solar cells
(‘Graduate School of Engineering, Nagoya University, *“Meijo Nano Carbon Co. Ltd.) O
Daisuke MIYATA,' Hao-Sheng LIN,' Miftakhul HUDA,' Satoru HASHIMOTO,? Takeshi
HASHIMOTO,'*? Yutaka MATSUO'

Organic solar cells (OSCs) have been expected to be one of the most promisingly wearable
energy-harvesting devices owing to their lightweight, flexibility and facile production. Hole-
transporting layer (HTL) is one of the critical component for an efficient OSCs, and
PEDOT:PSS has demonstrated superior prospect owing to its ease of production and
preservation. However, the pristine PEDOT:PSS generally gives a fair performance, which
results from the low conductivity of insulating PSS, unfavored conductive band energy level
(Ecs), and poor interfacial morphology. Herein, this study improved the PEDOT:PSS for an
efficient OSCs by using semiconducting single-walled carbon nanotubes (sc-SWCNTSs) as an
additive to PEDOT:PSS, which has high conductivity and is thought to wait for the property of
intertwining with polymers.

The results showed that when 5 wt % of sc-SWCNTs aqueous solution was added to
PEDOT:PSS, the efficiency of OSCs achieved an efficiency of 7.28% on a PBTZT-stat-BDTT-
8:PCBM-type OSC. Moreover, thanks to the hydrophobicity of sc-SWCNTs-doped
PEDOT:PSS, the device was able to maintain 80% of its efficiency after one month.
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HTL Voc (V) FF PCEoest (%)
PEDOT:PSS 0.790 0.69 7.04
[0.778+£0.007] | [0.69+0.002]
PEDOT:PSS+sc-SWCNTs(aq)5wt% 0.805 0.74 7.28
[0.783+0.012] | [0.75+0.005]
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