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Two-Phase Lock-In Amplifier Using Grimbleby’s
Averaging Filter Circuits
(lock-in amplifier,”Grimbleby’s filter)
Mitsuo MISHIMA*®

A two-phase lock-in amplifier has been constructed, using Grimbleby’s averaging filter
switched capacitor and a PLL circuit. The band pass frequency is locked to an external
frequency reference. The unit has a frequency response from 5 Hz to 1 KHz and surpasses the

performance of commercial products in regard to the response to a modulated signal and the

measurement rate.
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Fig. 1. Block diagram of a two-phase lock-in amplifer.
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in ohms, capcitors in microfarads.
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Fig.3. Phase shifter and pulse generator.
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Table 1. Low pass filter switching values

Switch Time /IIQ{lQ R/Z‘K ga /};{‘Q

0 100 5000 1000 1670
1 50 2500 500 833
9 30 1500 300 500
3 10 500 100 167
4 5 250 50 83.3
5 3 150 30 50
6 1 50 10 167
7 0.5 25 5 833
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Fig.8. ¥Cl resonances In [lely J[AICIf ] at room
temperature (quench frequency, 40 KHz; modulation
frequency, 80 Hz, time constant, 10 sec). Comparison
between (a) the lock-in amplifier type LI-570 of NF
Electronic Instruments and (b) the constructed one
(Upper trace, in-phase; lower one, quadrature). The
resonance frequencies of the vy, v and Vg lines are
11.305, 11.316, and 11.423 MHz, respectively.
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