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Design of low field NMR signal detection circuit

ZOU Tinglang', SUN Weida?, XIE Jianjun', GUO Zhiyong’, WU Yangbo'*
( 1.Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China;
2.Ningbo Mingrui ZTE Electronic Technology Co., Ltd., Ningbo 315105, China;
3.School of Material Science and Chemical Engineering, Ningbo University, Ningbo 315211, China )

Abstract: Nuclear magnetic resonance (NMR) detection has been widely used in many fields for its advantages
of rapidity, non-destructive sample, and molecular structure visualization. To address the problems with NMR
detection instruments, including high price, over-size, complicated operation, and poor operability of field
detection, in this paper an NMR signal detection circuit is designed for miniaturized, low-cost low-field NMR
instruments. The proposed circuit uses a low-noise preamplifier to amplify the sensing signal. The weak signal
detection technique applied in locked amplification effectively detects the NMR echo signal. Test results show
that the designed circuit magnifies up to 20 000 times. It can accurately detect useful signals at amplitudes of
51V and above under high noise interference. The proposed low-field NMR signal detection circuit has good
application value for developing low-cost NMR instruments.

Key words: low field NMR signal detection; weak signal detection; NMR
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