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Abstract: We report on single-photon detection at 1550 nm using a sinusoidally gated InGaAs/InP avalanche photodiode. The

high-amplitude of sinusoidal voltage realized the excess voltage of higher than 18 V with an extremely short gate width of 193 ps,
which resulted in the strong enhancement of the photon detection efficiency while the dark counts and the affterpulses were

suppressed. A photon detection efficiency of 54.4 % was achieved with a dark count probability of 3.6 x 10 * per gate and an
aftrerpulse probability of 1.1% at the gate repetition frequency of 1.27104 GHz.
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Figure 1. Diagram of the single-photon detection circuit.

1: HREL-BE (7D - &+ 2 : HK-#HE - BT

1143



k27 F£E

3. MR
Fig.2 [CHIERE K% 7~ ., DE =54.4%, AP=1.1%,

DP = 36 X10 * # 47, £7. Table 1 I
Self-differencing ~*—  Fi5 ¥ L O PEfEE Z 8T,

Table 1 X v | 1Z1F D PDE 52> 2K AP FeR 445
HNTWDZ ERbns, Ziud, EIREIEXLETES
— FOEMIZE Y, mEEEEAN (~18 V) 55
— Mg (~193 psec) (Fig.2(c)ZMR) NN L7272 THh
%, Al BAFEELEFICBTD AP 2KET 5720
IO WVENWERE 2B Lz, UL, AFEBRRER
nh, L VERIREIEIC L > Th AP 138 TR E~IS
ARRERE E RS MA S5 rTREER E ., L
No T, BFHEINES 72-20°CHEE £ T APD ZHH
L.DP % 1ML EIKI T2 Z Lic L v i@fzE S/ v A

YRR &S ITECT D VEREFR R D S HL 2 [ D 720,

Table 1. Comparison of the single-photon detector

performances.
frep: repetition frequency of the gate
PDE AP freq[GhZ]
This work 54.4 11 1.271104
Ref. [5] 55 10.2 1
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Figure 2. (a) the photon detection efficiency, the
dark-count probability and (b) the afterpulse probability as
functions of the reverse bias voltage. (c) the detector counts
of the gate time.
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