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Abstract

communication, free-space optical communication, and quantum communication. Different packaging formats, including

InGaAs single-photon detectors are extensively used in laser 3D imaging, long-distance high-speed digital

coaxial packaging, butterfly packaging, and pin grid array packaging, have been designed for unit, line array, and small
panel array devices. The impact of the temperature on the efficacy of InGaAs single-photon devices and the methodologies
for controlling component temperature are discussed. Detailed comparisons and analyses of high-precision coupling
methods for optical components such as microlenses, lenses, optical fibers, etc. to the semiconductor are provided. For
high-frequency signal output, the lead type, wiring method, packaging structure design, and other issues are reviewed,
and the development trend of the InGaAs single-photon detectors is forecasted.
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Fig. 1 Brief progress on the scale of InGaAs single-photon detector arrays at home and abroad
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Fig. 2 Typical packaging forms of InGaAs single-photon detector™. (a) Coaxial packaging; (b) dual in-line packaging;

(c) pin grid array packaging
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energy of InGaAs SPAD device™”
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Fig. 6 Electromagnetic field distributions of coplanar waveguide and coaxial line™. (a) Coplanar waveguide; (b) coaxial line
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Fig. 9 Schematic diagram of the optical system and its coupling efficiency curves™. (a) Schematic diagram of the optical system;

(b) coupling efficiency curve of 105 pm/0.22 NA MMF with 100 pm diameter active region; (c) coupling efficiency curve of

SMF28 with 25 pm diameter active region
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