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Study on linear temperature control for the optimal
multiplication factor of avalanche photodiodes

YAN Deke"* | JING Jialei'* , HUO Jing'*, HAO Peiyu'"
(1. Luoyang Institute of Electro-optical Equipment, Aviation Industry Corporation of China, Luoyang 471023, China; 2. Science
and Technology on Electro-optic Control Laboratory, Luoyang 471009, China)

Abstract: In order to further enhance the environmental adaptability of an airborne laser rangefinder in the full temperature
range, the relationship between temperature and output power signal-to-noise ratio of a detector module was analyzed. The
equation for the optimum multiplier factor and temperature was derived. The reasons for the deviation of the best avalanche
multiplier factor caused by temperature change were expounded. According to linear temperature characteristics of the breakdown
voltage of an avalanche detector, based on natural logarithm method, a linear temperature controlled circuit of the avalanche bias
voltage was designed to compensate the multiplication factor due to temperature in the range of —55°C ~70°C. Good test results
were obtained with this method used in new airborne laser rangefinders. The experimental results show the measured temperature
control coefficient of the avalanche bias voltage is 2.29V/°C with an error of less than 4% relative to the theoretical coefficient.
This method meets the special requirement for airborne environment.
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Fig.2 Relationship between SNR and APD gain at 0°C ,40°C ,70°C
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Fig.4 Relationship between NTC resistance and temperature
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Fig.5 Linear temperature-controlling circuit of NTC
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Fig. 6 Block diagram of boost high voltage conversion
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