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Power conversion efficiencies of Organic photovoltaic (OPV) solar cells could reach, now, 

values over 19%[1][2][3] . Single-junction OPV cells require non-trivial solution processing of multiple 

layers on top of a transparent electrode: the electron transport layer (ETL), the active layer, the hole 

transport layer (HTL) and the top electrode. To minimize costs, reduction of the number of layers to be 

deposited will be a promising strategy. In this context, we present here a strategy to suppress the hole 

transport layer processing step. According a previous study[4], we investigated a series of carbazole 

based molecules to create a hole transport interface between the silver electrode and the bulk 

heterojunction. The molecules were introduced into the active layer ink based on PTQ10‡, a promising 

industrially scalable donor polymer, and one of the most recent non-fullerene acceptor molecules, Y6§.  

After solar cell fabrication, we demonstrated that mild post-thermal annealing of the device enables the 

migration of molecules at the interface between the active layer and the silver electrode. Molecules 

embeds functional chemical moieties able to covalently self-assemble to silver. Thanks to meticulous 

process optimization, high-efficiency HTL-free OPV solar cells have been demonstrated with 

performances in the same order as those of control devices with conventional HTL. Even more 

interesting, these cells boast improved thermal and photostability. 

1.  Xiaolei Kong, Jinyuan Zhang, Lei Meng, Chenkai Sun, Xin Jiang, Jianqi Zhang, Can Zhu, Guangpei 

Sun, Jing Li, Xiaojun Li, Zhixiang Wei, Y.L. Low-Cost and High-Performance Polymer Solar Cells with 

Efficiency Insensitive to Active-Layer Thickness. CCS Chem. 2023, 023, 

doi:10.31635/ccschem.023.202302720. 

2.  Fu, J.; Fong, P.W.K.; Liu, H.; Huang, C.S.; Lu, X.; Lu, S.; Abdelsamie, M.; Kodalle, T.; Sutter-Fella, 

C.M.; Yang, Y.; et al. 19.31% Binary Organic Solar Cell and Low Non-Radiative Recombination 

Enabled By Non-Monotonic Intermediate State Transition. Nat. Commun. 2023, 14, 

doi:10.1038/s41467-023-37526-5. 

3.  Zhu, L.; Zhang, M.; Xu, J.; Li, C.; Yan, J.; Zhou, G.; Zhong, W.; Hao, T.; Song, J.; Xue, X.; et al. 

Single-Junction Organic Solar Cells with over 19% Efficiency Enabled by a Refined Double-Fibril 

Network Morphology. Nat. Mater. 2022, 21, 656–663, doi:10.1038/s41563-022-01244-y. 

4.  Shamieh, B.; Sarkar, T.; Frey, G.L. One-Step Processing of Multilayers in Organic Electronic Devices. 

J. Mater. Chem. C 2020, doi:10.1039/d0tc00195c. 

‡PTQ10: Poly [[6,7-difluoro[(2-hexyldecyl)oxy]-5,8-quinoxalinediyl]-2,5-thiophenediyl ]]; 

§Y6: 2,2'-[[12,13-Bis(2-ethylhexyl)-12,13-dihydro-3,9-diundecylbisthieno[2'',3'':4',5']thieno[2',3':4,5]pyrrolo[3,2-e:2',3'-

g][2,1,3]benzothiadiazole-2,10-diyl]bis[methylidyne(5,6-difluoro-3-oxo-1H-indene-2,1(3H)-diylidene)]]bis[propanedinitrile] 
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