L AL S, 2025, 33(10)
B3t 5 R P Compuiee :

Computer Measurement & Control « 183

NEHES 1671 -4598(2025)10 - 0183 - 08 DOI:10. 16526/j. enki. 11-4762/tp. 2025. 10. 024 HE S ES TN XHEAHARIRAD : A

BT 2R FRNRRENH
BT 5 g i

'% E& ’ 1 iz ’ ‘% ﬁk ’ b % ’ %*ﬂ %
CEN 25 Rl BOR P B 58 S HeR 53 S 90w s, 22 M0 730000)

WE: JyisD A T HRI R P Z B R SRR . RN R K T AR T A TR S R A LB
EFAR RS S NS RESRSE—E. AR TETESEMEN ., RS RAE. FIINRENE S PRI i
ST IR T BT R G M I VA T R v L el TR A 7 A DRI, SR SR T R AP 22 0 v i A L
e R AR S A B 5 k. BeiE 500 MHz B i 430 0E 5% 1 P2 70 K W i B LU B OB . OR BT i . IR & A5 5 P 4R U
FHE IR 5 VT WEES . Mok T A 0722 70 W B A 7E A A E BRI A, B 1 5 A A 5 A 2 B A T ) f
B TGS S WS AR BT B RS AT . SR T L R AR RS s D AR R, IG5 A L R & RT3k 88
dB. ffH T 5 S 5 0 M IR e

KW : APD; PERKHBE; RAFH; IBEEME; Mos

Research and Design of Gated Noise Suppression Circuit Based

on Single Photon Detection
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(Technology On Vacuum Technology and Physics Laboratory, Lanzhou Institute of Physics,
Lanzhou 730000, China)

Abstract: To reduce the background noise affected during single photon detection, a gating quenched circuit is used to
quench an avalanche signal. The differential noise generated by a high frequency gating signal is stacked with a weak ava-
lanche signal, which is not conducive to subsequent detection, counting and other operations. Therefore, it is crucial to ex-
tract a weak avalanche signal from aliasing signals. By analyzing the reason of differential noises on the sampling resistance of
the gating quenching circuit, this paper presents a method for combining the capacitor balance differential circuit and the re-
sistance filter circuit, designs a sinusoidal gating quenching circuit with 500 MHz high frequency. including its subsequent
filtering, amplification and shaping circuit, extracts an avalanche signal from the stacked signal and output a 5 V digital level
signal, solves the frequency upper limit of the capacitor balance differential circuit, reduces the difficulty in the avalanche
signal processing circuit design, continuously adjusts the frequency of the gating signal in the range of resistance, and im-
proves the stability of the circuit. Simulation results show that the suppression ratio of the gated signal reaches a maximum
of 88 dB, which solves the aliasing of avalanche signal and differential noise.
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