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Design of photometric system of portable high-speed

near-infrared grating spectrometer
CHEN Shao-jie'”, TANG Yu-guo', Bayanheshig', LI Yan-chao®, YU Hong-zhu', CUI Ji-cheng'

(1. Changchun Institute of Optics , Fine Mechanics and Physics , Chinese Academy
of Sciences , Changchun 130033, China;
2. Graduate University of Academy of Sciences , Beijjing 100039 , China ;
3. College of Electronics Engineering and Photoelectric Technology ,
Nanjing University of Technology and Engineering , Nanjing 210094 , China )

Abstract; A portable high speed near-infrared grating spectrometer is designed based on a linear CCD and a
USB 2.0 data acquisition system. The optical system of the spectrometer is introduced and the design scheme
of the measurement and control system is analyzed, then the concrete implementation methods are given. By
taking a plan grating as a beam splitter and a spherical mirror as an imaging objective, the splitting system re-
alizes a spectral plane and a small spectral band( <4.2% ), which is conductive to the signal receiving by a

CCD detector. Moreover, a Field Programming Gate Array( FPGA) and the USB 2.0 technology are used in

the measurement and control system to optimize the hardware structure, so the data acquistion speed has been
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improved to 2 Mb/s in the best. Finally, this paper analyzes measuring results, which shows that the portable

spectrometer can offer the wavelength accuracy up to 1 nm.

Key words: near-infrared spectroscopy ;linear array CCD ; Field Programming Gate Array( FPGA) ;USB 2.0;

wavelength calibration
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Fig. 1  Structure of spectrometer
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Fig.2 Schematic diagram of spectrophotometric system
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Fig.5 Schematic diagram of measurement and control

system
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Fig.7  Spectrogram of mercury lamp before calibration
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Fig.8 Spectrogram of mercury lamp after calibration
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