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Abstract; According to the application demands of a color measuring spectrophotometer, the spec-
trometer composed of an optical system, a photoelectric receiving system and relevant circuits was
proposed in a modular design to improve its facilitate design, alignment and test. As the spectropho-
tometer is a non-imaging optical instrument, every optical module was connected by optical fibers.
The application requirements of the spectrophotometer were analyzed, its specifications were put for-
ward, and spherical aberration and coma aberration were well corrected. A way to eliminate the sec-
ondary diffraction spectrum with an optical filter was analyzed in detail and the contradiction of un-
matched numerical apertures between fiber optics and spectrometer was solved. A spectrometer with a
dimension of 130 mm X 90 mm X 45 mm was established, and experimental test shows that the spec-

trometer achieves a spectral resolution of 2 nm in the whole band with the slit width of 50 pm. The
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spectrometer wavelength is calibrated and the accuracy is less than 0. 2 nm. The entire band of the
spectrometer uses 401 pixels, which meets the design requirements of the wavelength interval of
1 nm. The spectrometer with flexible fiber optics and electronic circuit is convenient for the layout of
whole instrument, disassembly of modules and the individual test of the spectrometer, which lays a
good foundation for the development and test of the whole spectrophotometer.

Key words: optical design; color measuring spectrophotometer; modular design; spectrometer; second

order diffractive spectrum
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Fig. 1  Schematic diagram of color measuring spec-

trophotometer
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Tab. 1 Specifications of spectrometer

Parameter Value
Spectral range/nm 340~740
Spectral resolution/nm <5
Wavelength interval/nm 1
Wavelength accuracy/nm 0.2
Dimension/mm® 150 X 100X 60
Pixel size/pum?* 25X 500
Number of active pixels 512
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Fig. 2 Layout of Czerny-Turner spectrometer
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Fig. 4 Spot radius(RMS) versus wavelength
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Fig. 6 Interpretation of spectral resolution
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