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Characterigtics of a Front-1lluminated Visible-Blind UV Photodetector
Based on GaN p-i-n Photodiodes with High Quantum Efficiency

You Da''', Tang Yingwen', Zhao Degang’, XuJintong', Xu Yunhua', and Gong Haimei*

(1 Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai

200083, China)

(2 Institute of Semiconductors, Chinese Academy of Sciences, Beijing 100083, China)

Absgtract : Al Gai- xN/ GaN hetero-epitaxial front-illuminated visible-blind UV photodetectors with very high external quan-
tum efficiency are fabricated and characterized. Light between 340 365nm can be absorbed by i-layer by penetrating the p-
Al GaN layer ,so the quantum efficiency can be greatly enhanced. Then the effect of the p-AlGaN thickness on the character-
istics of the detector is investigated,and two devices with different p-AlGaN thicknesses (0. ¥ m,0. 13 m) are fabricated.
The measurements show that the p-Al GaN thickness can only affect the responsivity of 200 340nm light ,and the quality of
the i- GaN layer can greatly affect the responsivity of 340 365nm light. The device with 0. 1% m thick p-AlGaN has much
higher quantum efficiency in the 340 365nm range, and the zero-bias peak responsivity is about 0. 214A/ W at 365nm ,cor-
responding to an external quantum efficiency of 85 6 %. Moreover ,this device exhibits alow dark current density of 3 16nA/

cm? at zero-bias,which indicates that the device has a very high SNR.
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