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Planar wavelength-extended In,,.Ga,,;As detector with 2.2-pm cut-
off wavelength

CHENG Ji-Feng'**, LI Xue'”, SHAO Xiu-Mei'?, LITao'?, WANG Hong-Zhen'?®, MA Ying-Jie'?,
YANG Bo'?, GONG Hai-Mei"*>

(1. State Key Laboratories 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 the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Planar-type 2. 2 pm wavelength-extended InGaAs photodetectors (PDs) using the sealed-ampoule diffusion
method was reported. The zinc arsenide powder was used as the dopant source, which was driven into the cap of the
In, ,.Al, ,;As/In, ,.Ga, ,As/In, ,Al, ,.As hetero structure materials grown by molecular beam epitaxy (MBE) , using a
SiN, as diffusion mask deposited by ICP-CVD. The junction depth, the lateral collection width of photogenerated carri-
ers, the I-V characteristics, the spectral response and the detectivity of the detector at different temperatures were ana-
lyzed. The results indicate that the PD exhibits a low dark current density of 0. 69x10°A/cm’ at -10 mV at 150 K. The
cutoff wavelength and peak wavelength were 2. 12 um and 1. 97 um. The peak detectivity, peak responsivity and quan-
tum efficiency was 1. 01x10"” cm-Hz"*/W, 1.29 A/W and 82% respectively. These results suggest that the planar-type
InGaAs can reach high performance.

Key words: wavelength-extended, InAlAs/InGaAs, diffusion, dark current density, quantum efficiency
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Table 1 Size of each pixel of 7x1 linear arrays
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Fig. 2 The microscopic picture of 7x1 linear arrays
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Dark current density curves ranging from 150 K to
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Table 2 The measured peak wavelength, peak respon-

sivity and quantum efficiency at different

temperatures
BE  #BbE  %EE IR BT
/K K/pm K/pum ¢ * 9
A/W
130 2.10 1.95 22 1.27 81
150 2.12 1.97 21 1.29 82
170 2.14 1.98 20 1.30 82
190 2.16 1.98 19 1.31 83
210 2.18 1.99 18 1.32 83
230 2.20 2.00 17 1.34 84
250 2.22 2.01 16 1.35 84
270 2.24 2.02 15 1.35 83
290 2.26 2.03 14 1.36 84
300 2.27 2.03 13 1.30 80
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