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Photometric performance of miniature spectrometer
based on linear CCD
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Abstract: Miniature spectrometers based on linear charge couple devices (CCD) find wide
applications in field detection because of their compact size and high-speed measurement.
Photometric performances such as photometric reproducibility and photometric accuracy are
most important specifications for a spectrometer. A self-developed miniature grating
spectrometer was introduced, which incorporated the Czerny-Turner optical system and a lineaer
CCD detector. The photometric performance of the prototype was tested in experiments
according to the relevant standards in UV /Vis/NIR spectrophotometer. The results show that
the photometric reproducibility of the spectrometer is better than =+ 0. 04 Abs, and the
photometric accuracy is &+ 0. 04 Abs (0~ 1 Abs). Moreover, the influence of stray light,
photometric noise and baseline flatness of the spectrometer on photometric accuracy were
analyzed with experiment results and theoretical calculation. Finally, the solutions to improve
the photometric performance were discussed based on the characteristics of the miniature
spectrometer.
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.+ CCD Table 1 Measuring results of absorbency  Abs
0 , CCD
’ 650 nm 700 nm 750 nm
CCD o
1 0.207 0 0.506 3 0.833 2
2 0.212 5 0.522 0 0.848 9
3 0.223 9 0.536 1 0. 866 4
4 0.217 4 0.523 7 0.847 0
S 0.212 4 0.518 6 0.843 9
6 0.217 3 0.527 2 0.853 9
7 0.211 3 0.521 9 0.844 4
8 0.206 3 0.5131 0.832 9
1 9 0.2109 0.518 4 0.853 8
10 0.207 0 0.506 3 0.833 2

Fig. 1 Optical system of the miniature spectrometer
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Table 2 Indexes of photometric accuracy 2
Fig. 2 Measured result of stray light
/nm Aq/Abs A/Abs AA=A—A,/Abs (3) S—=0.8%
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Fig. 3 Measured result of photometric noise (4) s
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R Table 3 Synthesis error of absorbency measurement
. /nm Ao/Abs AAs/Abs AAx/Abs AAz/Abs AA/Abs
o s 650 0.227 8 0.002 0.019
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. CCD 750 0.816 9 0.019 0.026
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