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Influence of temperature on APD multiplication factor
under constant false alarm compensation

LIU He-xiong,ZHOU Bing,HE Xuan,LU Jun
( Department of Electronic & Optical Engineering, Army Engineering University of PLA ,Shijiazhuang 050003 , China)

Abstract ; Avalanche photodiode multiplication factor and noise are affected by temperature. In the constant false a-
larm , APD multiplication factor and noise will interact. In order to study the influence of temperature change on APD
performance and evaluate it,the influence of temperature on dark current,thermal noise , multiplication factor and con-
stant false alarm compensation working principle are analyzed. The relationship model between temperature and multi-
plication factor under constant false alarm is established. The model is verified by experiments. The influence of tem-
perature on multiplication factor under different background light and different false alarm probability is analyzed. An
evaluation method for the influence of temperature on the performance of APD under constant false alarm is proposed.
The results show that under the constant false alarm,the multiplication factor decreases with the increase of tempera-
ture;at the same temperature , the stronger the background light or the smaller the multiplication factor, the lower the
false alarm probability and the smaller the multiplication factor. The weaker the background light and the lower the
false alarm rate ,the more obvious the effect of temperature on the multiplication factor.
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Tab. 1 Correspondence between temperature,,

bias voltage and multiplication factor

Temperature/K 277 280 284 292 | 296 301

Bias voltage/V 334.7 | 341.6 | 350.8 |369.2|378.4|389.9

Multiplication factor | 385 380 377 374 | 373 | 369
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