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Detection characteristics of avalanche photodiode/in dser altmeter

YAO Ping-ping, ZHAO Xin, ZHANG Yi, ZHAO Pingzjian;yTU B i-hai
(Anhui Institute of Optics and Fine Mechanics, Chinese Academy.of Sciences, Hefei 230031, China)

Abstract: The phob detector is an important device, which affects thetdetection capability in laser altmeters In order ©
maintain the detecior’s best performance, an app roximation algorithm was'developed in which the app roximate distribution function
was used © simulate the output of the detector, 0 that the relationship, anong false detect pobability, threshold and detector’s
gain was obtained, and the best combination of the three paraneterswere found The experiment results indicate that the detecr’s
receiver circuit based on the approximation algorithm owns apparent mprovement in detect probability and echo signal-tb-noise
This result is benefit for analyzing the object characteristics of\laser altmeter and rebuilding the three-dimension conbour of terrain
and physiognomy
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Fig 1 The block diagram of a typical laser altmeter system
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Table 1 Parameters used in experiment

, (m >n) (11)

received laser pulse width T =50ns
APD ionization ratio Ksr =0. 010
APD surface leakage current Is =12nA
APD bulk leakage current l, =1pA
APD load resisbor R =7500Q
equivalent noise temperature T, =400K
range gate interval Tg =50us
noise photons ny =10
detected signal photons ng =200
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Fig 2 P¢ versus optimal threshold level
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Fig 3 Ps versus optmal APD gain G
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Fig 4 The received wavefom using different analysis
a—using nearly exact analysis algoritm b—using traditional analysis
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