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Model and Simulation of GaN Based PIN Photodetectors”

Zhang Chunfu, Hao Yue, ZhangJinfeng, and Gong Xin

( Key L aboratory of Ministry of Education for Wide Band-Gap Semiconductor Materials and Devices,
Microelectronics Institute, XidianUniversity, Xi’an 710071, Ching)

Abstract : The physical model of the Al GaN based p-i-n photodetector is built on the base of the coupled drift-diffuson equa
tion. Sectral responsvity curves of various Al GaN p-i-n photodetectors and the influence of polarization at the interface of Al-
GaN/ GaN heterostructure on the UV/ solar rejection ratios of p- GaN/i-Alo .33 Gao.e7 N/ - GaN inverted heterostructure photode-
tectors(1HPs) are analyzed. The results show that the p-type layer imposes an important influence on the spectra responsivity of
the Al GaN based p-i-n photodetecotrs ,and the optimization of the p type layer is an efective method of significantly unproving
the spectra responsvity. In order to get high UV/ solar rejection ratios,the solar-blind 1HPs should work best on the unbiased
condition. When the polarization is consdered with zero biase,the UV/ olar rejection ratios of Gafaced solar-blind p- GaN/i-
Alo.3s Gao.e7N/ - GaN IHPs are 750 ,which meets the Tarsa’ s experiment result of about three ordersof magnitude.
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