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ICPCVD passivation of n on p structure deep mesa extended wavelength
InGaAs photodetectors

SHI Ming'*?, SHAO Xiu-Mei'*, TANG Heng-Jing'*, LI Tao'”>, HUANG Xing' >,
CAO Gao-Qi"**, WANG Rui'*’, LI Ping"*’, LI Xue'?, GONG Hai-Mei'?*"
(1. State Key Laboratory of Transducer Technology, Shanghai Institute of Technical Physics,
Chinese Academy of Sciences, Shanghai 200083, China;
2. Key Laboratory of Infrared Imaging Materials and Detectors, Chinese Academy of Sciences, Shanghai 200083, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: InGaAs 8 x 1 linear arrays photodetectors with n-on-p structure and deep mesa, which can re-
sponse at extended wavelength of 2.4 yum, were fabricated by ICP etching (inductively coupled plasma
etching) process in the paper. The device surface was cleaned by N, plasma activated by ICP, then
SiN, passivation layer was deposited by ICPCVD (inductively coupled plasma chemical vapor deposi-
tion) ) on the device surface. The current-voltage analysis of different area devices indicated that the
lateral surface current was suppressed effectively at both room and lower temperature. Activation ener-
gy analysis illustrated the excellent dark current characteristics. At —10 mV bias, the dark current den-
sity is 94.2 nA/cm” and 5.5 x 10™ A/cm’ at temperatures of 200 K and 300 K, respectively.

Key words: InGaAs, ICPCVD, dark current, n-on-p, passivation
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Fig.1 Schematic diagram of 8 x 1 linear arrays
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Fig.2 I-V curve of each pixel at 300 K
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Fig.3 1-V curves of pixel with 200 x200 pum’ size at different
temperature
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Fig.4 The curve of I/d* varying with 1/d at 220 K
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Fig.5 The curve of I/d” varying with 1/d at 300 K
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Table 2 The fitted activation energy (E,) values at differ-
ent reverse bias

E (eV)
-0.1V 0.54(260 ~300 K) 0.144(200 ~240 K)
-0.2V 0.50(260 ~300 K) 0.139(200 ~240 K)
-0.3V 0.46(260 ~300 K) 0.130(200 ~240 K)
-0.4V 0.43(260 ~300 K) 0.133(200 ~240 K)
-0.5V 0.41(260 ~300 K) 0.145(200 ~240 K)
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Fig.6 Curves of current varying with temperature at different
reverse bias
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Fig.7 Curves of relative responsivity for photodetectors at
different temperature
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