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Development of Miniature CMOS Fiber Optic Spectrometer
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Abstract: The biggest advantage of a CMOS area array sensor is that it is less expensive than a
CCD sensor. A miniature spectrometer use an area array CMOS sensor MTIMO01IC12STM as
detector was developed. The prototype uses an asymmetric cross Czerny-Turner optical
structure. Its photometric accuracy and linearity were investigated, and the photometric deviation
arise from stray light was analyzed. The elementary performance was tested as follows:
wavelength range 380 ~ 800 nm, the integration time can be selected from 1 ms to 500 ms
according to the light intensity, spectral bandwidth 6 nm , wavelength accuracy &= 1 nm,
photometric accuracy 0. 03 AU. Results showed that after calibration and nonlinear correction,

this CMOS spectrometer is capable for routine fast analysis.
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Table 1 The absorbance of three filters measured by TU1901
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A=—log @D)

under 415 nm and 633 nm(take three times average)

Filter Filter, Filter;
415 nm 0. 983 0.794 0.535
633 nm 1.093 0.707 0.558
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Table 2 The absorbance of three filters and relative error

measured by CMOS spectrometer after intensity calibration

Filter; Filter, Filter;

415 nm 0.995 0.769 0.521
Er 1% 3% 2%

633 nm 1. 060 0.722 0.561
Er 3% 2% 1%
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