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Design of a composite VCSEL CO and CH, laser gas detection system
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Abstract : Carbon monoxide (CO) and methane (CH,) are the main polluting gases in the atmosphere, and both
are flammable and explosive gases. The detection of carbon monoxide and methane concentrations is of great signifi-
cance in various fields of people’s production and life. Therefore, this article conducted research on the VCSEL type
CO and CH, dual component TDLAS gas detection system. A dual wavelength time—sharing scanning autonomous cor-
rection detection technology is proposed for dual component gas detection, which eliminates cross interference of optical
signals and achieves high—precision detection of dual component gases in a single signal loop; A high—precision tem-
perature control circuit and a precision current drive circuit were designed to address the high temperature stability re-
quirements and low threshold current characteristics of VCSEL lasers; A light signal acquisition and processing circuit
with CNC adjustable bias and gain was designed to address the different signal amplitudes of dual component gas photo-
detectors. This system has undergone overall performance testing and has shown good stability.
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