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Abstract: Phase-locked amplifiers are an important part of research laboratories in the fields of optics
and photonics, nanotechnology and materials science, quantum technology, scanning probe microscopy, and
sensors. Phase-locked amplifiers can extract very weak signals hidden in noise, helping to discover new scientific
phenomena and extending the range of experimental devices. The working principle of a phase-locked amplifier
is called demodulation or phase-sensitive detection. This technique mixes the signal to be measured with the
reference frequency and then performs low-pass filtering. Select the appropriate modulation frequency to keep
the signal under test away from the main noise source (especially near DC). With the correct filter Settings, the
signal-to-noise ratio (SNR) can be further improved.
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