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Near Infrared Photoresponsive Organic Field-effect Transistors by Utilizing Pentacene/Lead
Phthalocyanine Heterojunction

ZHOU Mao-ging?, L1 Yaol, YAO Bo?l, LYU Wen-Iil, PENG Ying-quan?:2

1. Institute of Microelectronics, School of Physical Science and Technology, Lanzhou University, Lanzhou
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Abstract: Photoresponsive organic field-effect transistors (phOFETs) were fabricated by utilizing organic
heterojunction based on pentacene and lead phthalocyanine (PbPc). Under a near-infrared light illumination

(wavelength 808 nm and a power intensity of 124 mW/cmz), the heterojunction photoresponsive organic field-

effect transistors (HJ-phOFETs) exhibited a maximum photosensitivity of 4.4%10%, and a maximum
photoresponsivity of 118 mA/W, which were 766 times and 785 times higher than that of PbPc single-layer
phOFET, respectively. It was observed that the maximum photosensitivity and the maximum photoresponsivity

stabilized around 5.4X10% and 326 mA/W after 120 h, respectively. The high performance of HJ-phOFET is
attributed to the utilization of PbPc as photosensitive layer which has high absorbance in near infrared region
(NIR) and pentacene as channel layer with high hole mobility. These results indicate that the HJ-phOFET based
on pentacene and PbPc is proved to be a NIR photodetector with excellent photosensitivity and stability.
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