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APD optimal gain control investigation for spaceborne

laser range finder

Li Xu, Peng Huan, Wang Chunhui
(Beijing Institute of Space Mechanics & Electricity, Beijing 100094, China)

Abstract: Based on space applications, avalanche photodiode (APD) optimal gain control was investigated
in terms of space borne laser range finder. By introducing current SNR (signal to noise ratio) model, the
key factors were analyzed which mainly affects SNR of APD in space borne laser range finder.
According to special application of space borne laser range finder, optimal gain control of APD was
studied. Temperature feedback control circuit for APD optimal gain was designed, temperature digital
feedback control algorithm for APD optimal gain was deduced, and the validity and temperature
adaptability of the control circuit and the algorithm were demonstrated. It is shown from the experiment
that, because of the designed control circuit and algorithm, the gain factor of APD maintains is constant
in the temperature range from —25 C to 60 C, which meets the requirement for space borne applications.
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Fig.1 Experiment APD gain curve based on HV and temperature
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Fig.2 Temperature vs HV curve for constant gain
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Fig.3 Feedback control block diagram of HV vs temperature
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Tab.2 HV output experiment results based on
different APD temperature

Tem/poecrture Volt/V Tem/poérture Volt/V Tem/poecrture Volt/V
-25.7 209.3 10.4 289.7 46.5 368.1
-23.8 213.3 12.3 293.6 48.4 372.0
-21.9 217.2 14.2 297.5 50.3 375.9
-20.0 221.1 16.1 301.4 52.2 381.8
-18.1 227.0 18.0 305.4 54.1 385.7
-16.2 230.9 19.9 309.3 56.0 389.6
-14.3 234.8 21.8 313.2 57.9 393.6
-12.4 238.7 23.7 319.1 59.8 397.5
-10.5 242.6 25.6 323.0 61.7 401.4
-8.6 246.6 27.5 326.9 - -
-6.7 250.5 29.4 330.8 - -
-4.8 256.4 31.3 334.8 - -
-2.9 260.3 33.2 338.7 - -
-1.0 264.2 35.1 342.6 - -

0.9 268.1 37.0 347.4 - -
2.8 272.0 38.9 352.4 - -
4.7 276.0 40.8 356.3 - -
6.6 279.9 42.7 360.2 - -
8.5 283.8 44.6 364.2 - -
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Fig.7 Experiment curve of HV output vs APD temperature
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