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Design of focal plane assembly of linear array and area array detector

based on one substrate of space remote sensor

Wang Kejun, Dong Jihong, Li Wei, Wang Xiaoyu, Zhou Pingwei, Jiang Ping
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: Focal plane assembly of space remote sensor is a key component of space remote sensor, which is
used to finish the transition function of the light signal into electrical signal. The focal plane assembly should have
the characteristics of high splicing accuracy, high stability and high lightweight performance. In view of the
function requirement of a deep space remote sensor with push-scan imaging and staring imaging, a focal plane
assembly whose substrate was common with CCD detector and CMOS detector was designed, the focal plane
assembly included focal plane substrate, CCD component, CMOS component, video processing circuit board, and
so on. With a reasonable layout, the focal plane assembly was designed with three pieces of CCD and two pieces
of CMOS, which was a compact structure and had a good heat dissipation effect. Moreover, the electromagnetic
compatibility performance of focal plane assembly was improved obviously with the means of copper segment
and box structure covering. After the assembling of focal plane assembly, the lapping error of CCD detector was
better than +2 pm, the collinearity and parallelism error of detector of CCD and CMOS was better than +2 pm, the
coplanarity error was better than +2.5 um. Finally, the force and thermal tests were carried out for the focal plane
assembly, and the collinearity, parallelism and coplanarity errors of the detector did not change, indicating that the
focal plane component has high enough splicage accuracy and stability. The fundamental frequency of the focal
plane assembly is 135 Hz, which had sufficient dynamic stiffness. At the same time, the electromagnetic

compatibility test was carried out on the space remote sensor, with good performance.
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Fig.1 Detector layout of focal plane
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Fig.2 Structure layout of focal plane component(circuit board removed)
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Fig.3 Structure layout of focal plane component
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Fig.4 Structure of focal plane substrate
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Fig.9 Schematic diagram of detector layout and lap
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Fig.10 Splicing of focal plane component
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Fig.11 Coplanarity test date of focal plane component
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Fig.12 Parallelism and colinearity test date of focal plane component
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Tab.1 Sine vibration test condition of the focal plane component

Direction x y z
Frequency/Hz Magnitude Frequency/Hz Magnitude Frequency/Hz Magnitude
5-18 5.36 mm(O-P) 5-20 6.21 mm(O-P) 5-15 6.62 mm(O-P)
Parameters
18-80 7g 20-60 10g 15-60 6g
80-100 10g 60-100 8g 60-100 10g
Scan frequency 2 oct/min

&2 EEAHRENIREINEF MG

Tab.2 Random vibration test condition of the focal plane component

Direction X y z

Frequency/Hz Magnitude Frequency/Hz Magnitude Frequency/Hz Magnitude

20-100 +6 dB/oct 20-100 +6 dB/oct 20-100 +6 dB/oct

100-240 0.06 g*/Hz 100-200 0.07 g*/Hz 100-180 0.06 g*/Hz

240-360 0.03 g/Hz 200-330 0.03 g/Hz 180-320 0.03 g/Hz

Parameters 360-500 0.06 g/Hz 330-500 0.07 g/Hz 320-500 0.06 g*/Hz
500-2 000 —12 dB/oct 500-2 000 —12 dB/oct 500-800 —12 dB/oct
800-1 000 0.001 g*/Hz

250-300 le-5 g?/Hz 250-300 le-5 g?/Hz 1000-2 000 —12 dB/oct

200-280 le-5 g*/Hz
Total rms acceleration/grms 552¢g 593¢g 493 g
Testing time/min 2

5 b, R4 SR 135 Hz, HAT B AOSIZS R T 42 pm, £2.5 pm F1+2 pm AOFEAREDR, BLA
W e8P gl Jio el ), AR 2l R n) 15 ek e R R EE
JE | SR, AT BRI B SR AR A B AT AR A, 23]
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Fig.14 Temperature cycle test with high and low temperature of focal

plane component
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Tab.3 High and low temperature cycle test condition

of the focal plane component

Parameter Test conditions Note
Temperature
P —40—+75 °C
range
Rate of
temperature =5 °C/min
range

Temperature High temperature 0—+4 C
tolerance  Low temperature —4—0 °C

One cycle: 4 h, including
1.5 h staying at high
temperature, 2 h staying at
low temperature

Cycle index 2.5
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CCD K CMOS it 4 1Y P47 B 1% 22 4 T +2 pm; CCD
S CMOS #1445 T e 18 B2 5% 22 00 T 42.5 pm; 44
FEM 135 Hz, fm TR EOKAY 120 Hz, A LR 1930
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