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Abstract: To overcome the after-pulse effect of InGaAs/InP APD single-photon detector, reduce the
dead time of APD devices, and improve the operating frequency and detection efficiency of infrared
single-photon detector, a parallel APD array was adopted to convert the single-photon signal into the
avalanche signal. Through a DC bias voltage circuit, the parallel APD array can operate in the Geiger
Mode. By virtue of the high-speed pulse gating sequence signal circuit and multi-channel optical
switch, the parallel APD array was able to achieve the sequential switching function. The avalanche
signal output from the parallel APD array, after being processed by low-pass filtering and broadband
of signal detection circuit, was converted into digital signal through the signal-simulation digital con-
version circuit; and then through discrimination detection and counting by the signal processing cir-
cuit, digital signals of different types can be output. The results show that when the pulse gating sig-
nal frequency is 1. 6 GHz, the repetition frequency of the infrared single-photon detection system with
parallel APD array of 8 channels is 1000 MHz, with a dark count rate of 5. 92X 10 ° and a detection
efficiency of 10. 0%. The infrared single-photon detection system with parallel APD array can dramat-
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ically reduce the dead time, and effectively improve the operating frequency and repetition count rate

of single-photon detection.
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Fig. 1 Schematic diagram of infrared single photon

detection system
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Infrared detection system flowchart method

Fig. 2
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