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Abstract: The fluorescence microscopy imaging system is one of the key modules of the gene sequencer.
In order to ensure the accuracy of gene sequencing, the fluorescence imaging system must be able to
achieve high resolution and high-quality imaging. To meet the requirements of miniaturization, low cost,
and high resolution for gene sequencers, this paper designed a dual band gene sequencing fluorescence mi-
croscopy imaging system based on narrowband LED illumination. Firstly, based on the basic principle of
fluorescence microscopy imaging, an LED based illumination system was designed using the critical illumi-
nation principle. The illumination uniformity was optimized through simulation analysis, and a high-resolu-
tion and high imaging quality imaging system was designed using a beam splitter. The prototype develop-

ment was completed through the design scheme, and the imaging performance was verified. According to
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the test results, the designed microscopy system has a resolution of 0. 8 pm in the XY direction. The illu-

mination uniformity is better than 80% , meeting the requirements of high-resolution imaging. Compared

with other systems, this system has the characteristics of miniaturization and low cost, meeting the needs

of gene sequencing, and has important application prospects in the development of miniaturized gene se-

quencers.
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Fig.1 Optical path of dual-band gene sequencing fluores-

cence microscopic imaging system
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Tab.1 Specification of the optical system

Parameter Specifications
Resolution/pixel 5472X3 648
Pixel size/pm’ 2.4X2.4
Excitation wavelength/nm 525, 620
Fluorescence wavelength/nm 570,680
Imaging range/mm 1.31X0. 88
Systemic resolution/pm <2
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Fig. 2 Relation spectral power distribution of R-LED and

G-LED and transmission of filter at different wave-

lengths
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Fig.3 Layout of the illuminating optical system
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Fig.4 Schematic of the illumination system simulation
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Fig. 5 Layout of the imaging optical system
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Fig. 6 Structure of radiator
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Fig.9 Complete machine system
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Fig. 12 Schematic diagram of sampling
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