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Abstract: A high-speed acquisition system based on voltage-comparator-type peak-holding circuit
is studied for ultra multi-point strain measurement, and will be applied in high-speed demodula-
tion of low-reflectivity fiber Bragg grating sensing network with time-division multiplex. A volt-
age-compatator-type peak-holding circuit for signal of pulse duration less than 5 ns is designed,
and then its circuit parameters and output impedance are adjusted and optimized with the imped-
ance matching principle, The high-speed acquisition system for this sensing signal is accomplished
together with a broadband matching amplifier circuit. The sensing-strain experiments of fiber
Bragg grating with cantilever is carried on to verify the high-speed acquisition system, and the
non-linear relationship between loads and signal responses is tested, Experimental results show
that the peak-holding circuit possesses a rapid smooth rise edge with setting time approximately
15 ns, with a linear correlation of 0. 999 2, and linearity is better than 2%, and that the sensing-
strain system of fiber Bragg grating with cantilever is approximately 4% error.
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technique; high speed peak holding
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Fig.1 Layout of strain sensing system with time-division multiplex
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Fig. 2 The diagram of the
high speed data acquisition system
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Schematic of signal conditioner circuit
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Fig,4 Effect of impendence matching to peak-holding circuits
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Fig.5 Performance testing of peak-holding circuit
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