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Auto-Tuning Two-Phase Lock-in Amplifier
by
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Department of Electronics
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An auto-tuning two-phase lock-in amplifier system has been designed and
constructed for photoacoustic spectroscopy. The performance of this system has been
also examined. This system consists of two parts : the first part is tomposed of a
programmable-gain amplifier(PGA), a band pass filter(BPF), two phase-sensitive
detection circuits, two low-pass filters (LPF) and two dc-amplifiers, while the second
part composed of a phase locked loop circuit, an F/V converter and a phase
shifter(PS), The center frequency of the BPF can be automatically tuned to the
frequency of reference signal by controlling resistors of photocouplers. The gain of
PGA and the phase of PS can be controlled by the computer. The time constant of
LPF is variable 3msec to 100sec. The system is tunable from 5Hz to 1kHz and the
dynamic range of the system is larger than 65dB. The input equivalent noise is smaller
than 12.5nV, when the time constant is 10sec.
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The block diagram of the auto tuning two phase lock-in amplifier.
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