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Fig.1 Structure diagram of lock-in amplifier with electronic switch
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Fig. 2 Two reference signals waveform with phase difference(90°)
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Fig. 3 Schematic of square wave shaping and phase locked circuit
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Fig. 4 Schematic of half-wave PSD circuit
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Fig. 5 Schematics of DC amplification filtering and acquisition circuit
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Tab.1 No noise measurement data

WAESEAE/ mV 20 60 100 200 600 1 000 1 200 1 600 2 000
BEEHAES/ Vv 10 30 50 100 300 500 600 800 1 000
W AE S W/ eV 9.9 30. 5 51.3 102. 6 307. 7 510.7 611.8 809. 2 1 001.9

W2E/% —1.0 1.7 2.6 2.6 2.6 2.1 2.0 1.2 0.2
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Tab. 2 Signal-to-noise 1 : 1 measurement data
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A Weak Signal Detection Method Based on Electronic Switching Mode Lock-in Amplifier

LUO Haijun, ZHANG Xiaohua, YANG Peng
(College of Physics and Electronic Engineering, Chongqing Normal University, Chongging 401331, China)

Abstract: In magnetic induction tomography system, the eddy magnetic field is very weak in the main magnetic field, so the phase
lock amplifier is used. This paper to electronic switch for phase sensitive detection core, uses the phase shifter, phase locked loop,
a direct current amplifier filter circuit module. constitute the high precision analog lock-in amplifier. The system detection effective
value, frequency is 1 kHz signal, the error is less than 2. 6% ; enter the same amplitude and frequency 1. 05 kHz noise signal, the
error is not greater than 3% ; inputting noise signals to 10 times the amplitude 1. 05 kHz. On the measurement results have certain
influence, the maximum error of 8. 6%. Therefore, the electronic switching phase lock amplifier has good noise suppression ability
and can extract the weak signal from the strong noise background.

Key words: weak signal; lock-in amplifier; phase shifter; phase sensitive detection
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