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Screening System of Four-quadrant Detector for Space Application
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Abstract: Space science instruments use solar-guide mirror pointing and tracking systems based on
four-quadrant photodetectors to achieve precise pointing control of the sun. To satisfy the requirements of
high precision and stability, a four-quadrant photodetector screening method for space applications was
proposed, and a screening system for the four-quadrant photodetector was 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 was analyzed according to the discriminant
criteria. Additionally, detectors 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 0.58 fArms. After the screening test, the maximum absolute value of the dark
current of each channel of the detector selected according to the evaluation standard was 6.08 pA. The
maximum change in the response of each channel was 0.716%, and the maximum change in the response of
each quadrant before and after the nonuniformity screening was 1.24%. Finally, the four-quadrant detector
was applied to the solar guide mirror pointing and tracking system, and met the requirements of aerospace
environmental conditions. The screening device and screening method can be employed to screen
four-quadrant photodetectors for space applications, providing significance reference for the screening of
other photoelectric devices.
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Table 1 Typical parameters of the four-quadrant detector
Parameter Value

Detector type AXUVPS7

Effective area 146 mm?
Responsiveness 0.3 A/W@570 nm

Equivalent dark current <1 nA@Vr=10mV

Working temperature in
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Table 2 Dark current in each stage of No. 4 detector

R BRI SR R RN & B A BT BOAS B PR AN T SE 4, Channel
T T R FE s Test background “  x - v.
5 1 VU5 BRARIN 28 28 3 07 a8 1056 5 1 e fIe e 45 pre-screening 232 522 296 291
W 4 Frw, 1ZRFIR V0 G PRIRIN &8 76 Tk i 5 temp-storage 421 438 321 6.08
T BEPEAGBRIG H,  5 0 PR A K AE temp-cycle 212 12 127 137
0 TE T NP2 AR R B KR, A JE T TR T R PR burn-in 246 131 149 186
I B A — SO e KA A S AT S AR B . X I DY S R post-screening 247 484 295 275
DRSS RIS PR R . B G, DL R A= 5 PR
2 REAE— Sk, Hoalae Al s A2 A /N 9 DY SR BR SR
R3O G5 4 TR ESHRA
Table 3 Changes in parameters such as responsivity of No. 4 detector
Test Channel Inconsistency/%
NO.4
background X+ X- + 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
Variation/% pre-post 0.716 0.688 0.708 0.697 1.24
x4 DURRAFI B3 ik 45 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
4 FilHE S AL DY R BR RN &5 H PPAt AR ot , itk
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