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Abstract: In recent years, quantum satellite communication and active imaging, where InGaAs/InP infrared
avalanche photodetectors play a key role in single-photon detection, have progressed considerably. This
review provides a detailed introduction to the basic principle of InGaAs/InP infrared avalanche
photodetectors. The impact of the device structure characteristics on the dark current avalanche mechanism
is summarized. Different circuits related to single-photon detection technology, running in Geiger mode, are
presented. Several novel metal-insulator-metal structures are introduced for enhancing the quantum
efficiency of InGaAs/InP infrared avalanche photodetectors, and their prospects are discussed.
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Fig.1 Basic principle of avalanche multiplication effect
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Table 1 Typical performance parameters of InGaAs/InP APD in
Princeton Lightwave

PGA-025u PGA-016u  PGA-080u
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20 20 20
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After pulse 2.5%107* 5%107° 5X107°
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Fig.2 Schematic and Electric field diagram of InGaAs/InP APD. The top is(a) p-i-n InGaAs/InP APD
and the bottom is (b)SAGCM InGaAs/InP APD
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Fig.7 M-I-M structure diagram used for InGaAs/InP avalanche photo diode:(a)cuboid structure and (b)cylinder structure
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