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Photo-detection using a sinusoidally gated silicon avalanche photodiode
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In this research, the single-photon detector with a very high detection
efficiency using a silicon avalanche photodiode (Si-APD). Si-SPAD was driven by the open-terminated
gated passive quenching circuit (OT-GPQC). The OT-GPQC realizes the gate operation of the Si-APD
with a reverse bias voltage of 37 V over the breakdown voltage and a gate duration of 4 ns
(corresponds to a response time of the Si—SPADg. The very-high-voltage and short gate operation
extremely enhanced the avalanche detection probability: the photo-excited carrier grows into
detectable macroscopic current, without significant increase of noise counts. Finally the avalanche
detection probability of 99% was achieved. The tested Si-APD then has a quantum efficiency of 85.6%
at a wavelength of 780 nm. Therefore, the Si-APD operated with the OT-GPQC has had a single-photon
detection efficiency of 85.2% with a dark count probability per gate of 10-6.
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