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Spike-noise balanced technique for high-speed detection
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Abstract; An efficient single-photon detector was realized using high-speed diode to eliminate the spike
of InGaAs/InP avalanche photodiode (APD). The repetition rate of the single-photon detector reached
up to 700 MHz. With the APD operating at the temperature of 218 K and the detection efficiency of
10% , we demonstrated that the typical dark-count and after-pulse probability was 7 x 10°/pulse and
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7.4% ,
photon detection.

respectively. This scheme provides a simple and robust method to realize high-speed single-
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Fig.1 Diode-differencing circuit
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Fig.2 Experimental setup of InGaAs/InP APD single-pho-
ton detection based on diode-differencing.

DSG: digital signal generator, RFSG: radio-frequency sig-
nal generator
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Fig.3 (a) Waveform of the output passing through diode-
differencing circuit at different frequency without illumina-
tion; (b) avalanche waveform at 100 MHz
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Fig.3 After pulse probability as a function of the gate am-
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