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Development of current stabilized source of standard lamp
for spaceborne calibration integrating sphere
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Abstract: The onboard calibration is a basis of a spaceborne Hyper-spectral Imager (HSI) to obtain ac-
curately quantified spectral imaging data. In order to enhance the stability of the tungsten-halogen
lamps of the spaceborne calibration integral sphere and to reduce the change of the integral sphere ra-
diance, a kind of current stabilized source for the tungsten-halogen lamps was developed. The operat-
ing principle and current stabilized circuit with a soft start characteristic were introduced. And the
effects of some performance parameters, inputting voltage load, temperature and so on , on the prop-
erties of current stabilized source were analyzed. Then a test was carried out for the current stabilized
source. Experimental results show that the current stability can be up to 0. 037% by changing the
transistor’s gain to adjust the time of soft start, collecting the voltage of the high precision resistor and

computing the value of the current. Furthermore, the current stability can be up to 0.043% after the
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repetition. These results also indicate that the accuracy of the current stability can satisfy the require-

ments that the change of integrating sphere radiance should be less than 1%. The integrating sphere

system has been successfully applied to a HSI onboard calibration.

Key words: onboard calibration;standard lamp;standard lamp-house;current stabilized source;soft start
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Fig. 1 Block diagram of current stabilized circuit
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Fig. 2 Soft start circuit
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Fig. 3 Schematic diagram of driving calibration lamp
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Tab.1 Lighting time and values of current stabilized source in the first test

t/s 5 10 15 20 25 60 120 180 680 880 1080 1280
/A 0 0.3036 0.6283 0.9103 1.081 1.080 1.0812 1.0814 1.0814 1.0815 1.0814 1.0816
F 2 TR AT B ()RR IR PR O B X R R
Tab. 2 Lighting time and values of current stabilized source in the second test
/s 5 10 15 20 25 60 120 180 680 880 1080 1280
I/A 0 0.410 6 0.6876 0.954 8 1.0809 1.0812 1.0814 1.0814 1.0817 1.0816 1.0817 1.0817
R 3 E ORI A AT B 18] F0 AR IR BB R (B XY R R
Tab. 3 Lighting time and values of current stabilized source in the third test
t/s 5 10 15 20 25 60 120 180 680 880 1080 1280
I/A 0 0.3915 0.6992 0.9774 1.0806 1.0809 1.812 1.0814 1.0816 1.0817 1.0616 1.0817
x4 BAERBREENRRERRENNEER
Tab. 4 Input voltage and values of current stabilized source
U/v 11 11.5 11.8 12 12.5 12.8 13
I/A 1.081 4 1.081 6 1.0817 1.081 6 1.0817 1.081 6 1.0817 1.081 6
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