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Linearity Measurement of Accurate Photodetector

Chen Feng Li Shuang Wang Ji Zheng Xiaobing
(Remote Sensing Department , Anhui Institute of Optics and Fine Mechanics . Chinese Academy of Sciences ,
Hefei, Anfui 230031, China)

Abstract A linearity measurement systems of accurate photodetector is described. The principle of linearity
measurement methods is dicussed, and the beam-addition method is used in this measurement system. Structure of
measurement system is designed, and the linearity measurement of Si trap photodetector and InGaAs trap
photodetector is done with 944 nm laser. Experimental results show in the range of laser power (0.1~200 nW), the
measured nonlinearity factor of Si trap photodetector is less than 0.009 % ., and its combined uncertainty is less than
3.18% , the measured nonlinearity factor of InGaAs trap photodetector is less than 0. 6%, and its combined
uncertainty of measurement is less than 6.87 % . Experimental results prove that the system can be used in accurate
photodetector’s linearity measurement.
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Fig. 1 Sketch of experimental setup
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Fig. 2 Three-dimensional three-piece reflected trap
detector
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Fig. 3 Nonlinearity factor of Si trap detector
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Fig. 4 Nonlinearity factor of InGaAs trap detector
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Table 1 Uncertainty (/10 *) of linearity measurement system

Trap detector Si trap A Si trap B ‘ InGaAs trap A InGaAs trap B
Laser power up 0.55
Detector spatial uniformity u 1.99 6.13 6.4
Detector stability us 0.67 0. 81 1.24
Other uncertainty source uy 0.03
Measurement uncertainty uy 2.32 1.53 2.34 2.11
Combined uncertainty u, 3.18 2.66 6.63 6.87
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