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A laser drive current and temperature control system for
TDLAS methane detection

JIANG Jianguo , ZHAQO Yu, LIU Songbin
(School of Electrical Engineering and Information, Northeast Petroleum University,

Daqing 163318, Heilongjiang, P.R.China)

Abstract: In order to satisfy the requirements of laser on the output wavelength stability in the methane gas
detection, a current driving and temperature control system is designed with taking STM32F103RCT6 as
the microprocessor core, including signal generating circuit, filter circuit, and temperature acquisition and
control circuit, etc. The signal chip is used to generate sawtooth frequency sweep signal, sine modulated
signal and DC bias signal, and all the signals are stacked as laser injection current. At the same time, a
secondary cooling system for laser is built to make the laser wavelength scan near the methane gas
absorption peak(1l 653.72 nm) through the tuning of temperature and current, and thus the gas can be fully
absorbed. Experiments show the whole system works stably, and it can work sustainably more than 36 h
with temperature error of & 0.008 “C, current drive error of 0.09 mA or less and wavelength error in
micrometer level, which meets the design requirements.
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Fig.1 System structure diagram
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Fig.2 Filter circuit diagram
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Fig.3 Anti-integral saturation PID flow chart
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Fig.5 Superimposed signal waveform
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Table 1 Voltage controlled constant current source data/mA
LIRS 59.30 59.95 60.04 61.44 62.05
S HL 59.23 59.90 60.13 61.35 61.97
P A il 22 0.07 0.05 0.09 0.08 0.08
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Fig.6 Temperature curve
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Fig.7 Emitting laser waveform

F2 KKSREBEXRZEE
Table 2 Wavelength corresponds to the offset voltage

MmIE/V 1.272 1.250 1.241

FL Ui/ mA 63.60 62.50 62.05

B /nm 1 653.740 1653.727 1653.718
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