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Screening System and Method of Four-quadrant Detector for Space Application

YAN Wanhong*?, HAN Zhenwei?, ZHANG Hongji!, WANG Haifeng!, SONG Kefei!, CHEN Bo!
(1. Changchun Institute of Optics Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130000, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Space science instruments use solar guide mirror pointing and tracking systems based on
four-quadrant photodetectors widely, and achieve precise pointing control of the sun. In order to meet the
requirements of high precision and stability, a four-quadrant photodetector screening method for space
applications is proposed, and a screening system for the four-quadrant photodetector is developed. By
comparing the dark current, responsivity and quadrant responsivity uniformity of the four-quadrant detector
before and after the screening test, the space environment adaptability of the detector is analyzed according
to the discriminant criteria. And the detector with early failures or large changes in performance can be
eliminated. The results show that the developed screening system has high accuracy, and the equivalent input
current noise at the front end of the system is 0.58fArms. After the screening test, the maximum absolute
value of the dark current of each channel of detector selected according to the evaluation standard is
6.08pA.The maximum change of the response of each channel is 0.716%, and the maximum change of the
response of each quadrant before and after the non-uniformity screening is 1.24%. Finally, the four-quadrant
detector is applied to the solar guide mirror pointing and tracking system and meet the requirements of the
aerospace environmental conditions. The screening device and the screening method can realize the
screening of the four-quadrant photodetectors for space applications, and have reference significance for the
screening of other photoelectric devices.
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Table 1 Typical parameters of four-quadrant detector

Detector type
AXUVPS7
Parameter
Effective area 146 mm?
Responsiveness 0.3 A/W@570 nm

Equivalent dark current <1nA@VR=10mV

Working temperature in

o -10C t040C
atmospheric environment
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Fig.3 The diagram of anti-interference design
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Table 2 Dark current in each stage of No. 4 detector

NO.4

Channel
X+ X-

Test background

Y+ Y-

pre-screening

temp-storage
Dark current

temp-cycle
Absolute value/pA )

burn-in

post-screening

2.32
4.21
2.12
2.46
2.47

5.22
4.38
1.2

131
4.84

2.96
3.21
1.27
1.49
2.95

291
6.08
1.37
1.86
2.75

*3

Gt 4 5 RN AR N SR SRR

Table 3 Changes in parameters such as responsivity of No. 4 detector

NO.4 Test Channel Inconsistency/%
' background X+ X- Y+ Y-
] pre-screening 6.924 6.843 6.852 6.900 0.795
Responsiveness/\V .
post-screening 6.974 6.89 6.901 6.948 0.805
Changes/% pre-post 0.716 0.688 0.708 0.697 1.24
# 4 VYRBREN Stk sh R
Table 4 Optimization results of four-quadrant detector
Serial Max dark Max responsiveness Pre- . Inconsistency
. Post-Inconsistency/%
number  current/pA changes/% Inconsistency/% changes/%
1 12.68 3.22 0.815 0.849 4.00
2 9.18 1.53 0.815 0.786 -3.69
3 12.64 -4.30 0.872 0.831 -4.93
4 6.08 0.72 0.795 0.805 1.24
5 10.85 2.94 0.911 0.898 -1.45
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