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Abstract: Continuously tunable monochromatic light source system is a dedicated test system for radiation
parameter quantitatively of CCD, it can be used to measure the relative spectral response of CCD.
Compared with the conventional test apparatus, the system is possible to achieve spectral resolution of
1 nm due to the use of the high-power xenon lamp. However, the lamp introduces instability problems.
The conventional time-sharing measurement method can lead to poor measurement uncertainty, and can
not meet the development needs of high-precision remote sensing instrument, and then a synchronous
sampling method was proposed. Combining with the comprehender of the CCD calibration theoretical
model, the measurement uncertainty of two methods was analyzed. The result shows that the synchronous
sampling uncertainty is better than 1.03% , which increases 43% compared with the traditional time-
sharing measurement method. Otherwise, it also has a contrast testing using the two methods. As a result,

the relative spectral response curve of the CCD received by the synchronous sampling method is more
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flat, and the standard deviation is more low, which verify the correctness of the conclusions of the

analysis.
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Fig.3 Schematic diagram of synchronous sampling
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Fig.4 Relative spectral emission light power curve of the

test system

3.3 CCD 75| &7 E E

CCD F B i W 2 I3 — > 35 2000 A 1 E J oK
ROk ¢ A L INCEAL SR VAU NS L e
M A FLIR PR e B s AN AL 5 iRt

Photon noise
dark current noise
fixed pattemn noise Reset 1/f noise 1/fnoise  Quantization
photo response nonuniformity nojse  amplifier noise amplifier noise noise
Sense node On-chip
Detector capacitor amplifier

Off-chip
amplifier
_ "l
== G G1 ADC

P 5 W G RS R R A

Fig.5 Schematic diagram of noise transfer
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Tab.1 Uncertainty analysis of synchronous sampling

x100%=0.2%

and time-sharing measurement method

Method of

Sources of Method of . .
Number . . time-sharing
uncertainty synchronous sampling
measurement
1 Time stability - 1.5%
9 Non- sync}.1r0n0u5 0.02% _
sampling
3 Monochromator 0.10% 0.10%
4 Reference detector 1.00% 1.00%
5 Noise 0.20% 0.20%
6 Other 0.10% 0.10%
Total uncertainty 1.03% 1.82%

4 CCD 1837 i im iz 236 = E #7 ik

CCD #H X} 6 1 m) B 7€ b5 &R 48 s = W& 6 B



% 11 #1

& . CCD 48 &) b i v & Bl F KA 5 ik B R 3401

IR TFERR CCD & THE B A r ek o 0 — E B
b SRR 2L KRB, #F € F5 CCD i CCD55-20
Z T AR AL SRS MR YGRS [E] 20 ms

Reference detector

Integrating
sphere

Target CCD

Lamp+monochromator

Kl 6 CCD X it 315 M i 72 R 58 G2 75 &8 18

Fig.6 Relative spectral response calibration system diagram of CCD
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Fig.7 Contrast of CCD's relative quantum efficiency curve
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