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tor, piperazine that can improve stability of device as the third component, zinc oxide (ZnO) and molybdenum trioxide

(MoO,) as the transport layer material. The effect of ultraviolet (UV) curing adhesive commonly used in large-scale roll-to-

roll device encapsulating on the photoelectric conversion efficiency and stability is systematically investigated. The results are

as follows: the performance (such as open-circuit voltage, short-circuit current density, fill factor, and power conversion ef-

ficiency) of UV glue-encapsulated devices shows a continuous decline with the prolongation of the irradiation time. Mean-

while, the performance of the aging devices is restored after replacing the MoO,/Al electrode, which confirms that the

MoO,/ Al interface corruption is an important reason for the performance attenuation of the device. Laser beam induced cur-

rent imaging shows a center-to-edge failure process in UV glue-encapsulated device. Based on this, the following degradation

mechanism is proposed: the photoinitiator in the UV glue will generate a strong protonic acid under UV light irradiation, and

react with MoO;, which hinders the effective transmission of the hole, and ultimately reduces the device efficiency significant-

ly. In addition, an effective ethylene-vinyl acetate copolymer encapsulation process for OSCs devices has also been developed.

This study provides a new understanding of the UV glue encapsulation process, and also develops a new strategy for improving

the stability of organic solar cells.
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Fig. 1 Device structure of the organic solar cells (OSCs) and the mo-

lecular structure of the active layer materials
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