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Measuring the resistance thermal noise based on digital lock-in amplifier

JIA Lian-lian*¢, HE Zryun®¢, ZENG Di-ang*"®,
WANG Zi-xin*”, CAI Zhi-gang"®
(a. National Level Experiment Teaching Center for Physics;
b. School of Electronics and Information Technology; c. School of Physics,
Sun Yat-sen University, Guangzhou 510275, China)

Abstract: The coherent demodulation method was used to shift the useful signal of the digital
phase-locked amplifier, and then the narrow-band low-pass filter with high Q value was used to carry
out the low-pass filtering of the shifted signal, finally the amplitude and phase information of the use-
ful signal were obtained. The lock-in amplifier, OE1022, was used to carry out the measurement of
resistance thermal noise. The noise was collected with LabVIEW, and then MAD algorithm was used
for statistical data processing. The experimental results showed that the thermal noise of ceramic re-
sistor of 1 kQ ~ 1 MQ was in accordance with the theory of resistance thermal noise.
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