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Design and detection for the photoelectric device used
in the point source transmission testing

Zhang Ning Ye Lu Song Ying

( Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Science Changchun 130033 China)

Abstract: The stray light suppression ability of space optical instrument can be tested by utilizing the method of point source
transmission. In this paper a photoelectric detection device with wide dynamic range is designed to solve the problem of wide dynamic
detection range and weak signal detection in the process of point source transmission testing. A testing equipment is built to test the
ability of wide dynamic detection range and weak signal detection. Silicon photo-diode is adopted as the photoelectrical conversion
device. A preamplifier circuit is utilized to convert the optical current to the amplified voltage output. The RGB unification laser with the
I'W monochromatic power is selected as the light source. The wide range filters are chosen as the optical filter. The related parameters of
photoelectric detection device are tested by using the equipment. Three lasers including blue laser green laser and red laser are
employed as the light source for detecting experiment. The experimental results show that the detecting dynamic range can reach 10"
and the irradiance of weak light detection is 1. 74 x 107 W/m’. The detection ability meets the design requirements that the detection
dynamic range is 10" and the irradiance is 10~7 W/m’. Therefore the designed photoelectric device can satisfy the point source
transmission testing of stray light coefficient of space optical equipment e. g the star sensor.
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Table 1 Detecting ability and gains of the preamplifier
circuit
Q v /A /(Wem~?)

1 100 5 5%x10 72 4.9 x10°

2 1 x10° 0.5 5x107* 4.9x10

3 1 x10* 0.5 5%x107° 4.9

4 1x10° 0.5 5%x107° 4.9 x107!

5 1 x10° 0.5 5%x1077 4.9x1072

6 1 x107 0.05 5%x107° 4.9x107*

7 1 x10% 0.05 5x10°10 4.9 x1073

8 1 x10° 0. 005 5x10°12 4.9x1077
3
3.1
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10 .
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Table 2 Detection data using blue laser as light source
R /Q /mV /mV /mA /(Wem~2)

0 100 248.01 0.072 2.47 0.39 3.34 x10? 2.52
1.0 1 x10* 709. 99 0.039 7.09 x 10 2 -1.15 9.59 0.98
2.0 1 x10* 47.32 0.024 4.73 x10 73 -2.33 6.39 x10 ! -0.19
3.0 1 x10° 304.92 0.057 3.05x10~* -3.53 4.12 %1072 -1.38
4.0 1 x10° 26. 09 0.053 2.61x107° -4.58 3.88x10 73 -2.41
5.0 1 %107 24. 46 0.059 2.45x107° -5.61 2.42%x107* -3.61
6.0 1x10° 72.56 0.052 6.63 x1078 -7.18 8.95 x107° -5.05
7.0 1 x10° 6.50 0. 061 5.94 %x107° -8.23 8.02x1077 -6.10
8.0 1x10° 1. 41 0. 066 1.29 x10° -8.89 1.74 x1077 -6.76

PD
o 8.0 1 GQ
1.413 mV
0. 066 mV 26.5 dB.
5 . 5
Fig.5 Logarithmic curves of blue light current and irridiance )
1.29 pA 532 nm PD 0.3, 3
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3
Table 3 Detection data using green laser as light source
R/ 1Q /mV /mV /mA /(Wem™2)

0 1 x10° 1.09 x 10° 0. 059 1.09 0.04 1.08 x 10° 2.03
1.0 1 x10° 1. 14 x 10? 0. 029 1.14x107! -0.94 11.3 1.05
2.0 1 x10* 93.05 0. 024 9.30 x10 3 -2.03 9.22x107! -0.04
3.0 1x10° 73.87 0.138 7.4 %1074 -3.13 7.34 x10 72 -1.13
4.0 1 x10° 71. 41 0.075 7.14 x10 73 -4.15 7.07 x10 73 -2.15
5.0 1 x107 66. 62 0.059 6.67 x10°° -5.18 6.61 x10~* -3.18
6.0 1 x10° 611.30 0.343 5.58 x10 77 -6.25 5.53x107° —-4.26
7.0 1 x10° 54. 44 0. 089 4.97 x1078 -7.30 4.93 x10°° -5.31
8.0 1 x10° 6.89 0. 056 6.29 x10° -8.20 6.23x1077 -6.21

6.29 pA
6.23x107 W/m’ 10° .
PD
532 nm 0
3)
6 635 nm
Fig.6 Logarithmic curves of green light current PD 0.34. PD
and irridiance 4 7 °
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Table 4 Detection data using red laser as light source
R /Q /mV /mV /mA /(Wem™?)
0 1 x10° 1229.24 0.124 1.23 0.08 1.08 x 10° 2.03
1.0 1x103 129. 41 0. 046 1.29 x10 ! -0.89 11.3 1.05
2.0 1x103 13.73 0. 028 1.37 x10 2 -1.86 1.20 0.08
3.0 1 x10° 1251. 64 0.208 1.25x10 73 -2.90 1.09 x10 ! -0.96
4.0 1 x10° 137. 46 0. 055 1.37 x10~* -3.86 1.20 x 10 72 -1.92
5.0 1 x10° 13.08 0. 061 1.31x10°° —4.88 1.14x10 3 -2.94
6.0 1 x107 17. 69 0. 099 1.77 x10 ¢ -5.75 1.55x10~* -3.81
7.0 1x10° 197. 62 0.075 1.80 x 1077 -6.74 1.58 x107° -4.80
8.0 1 x10° 15. 54 0.057 1.42x10°% -7.84 1.24 x10° -5.91
7 . 8 N
Fig.7 Logarithmic curves of red light current and irridiance Fig.8 Logarithmic curves of red light current and
irridiance of up limit
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