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We designed and constructed integrated 3-channel flux-locked-loop (FLL) electronic system for the control and readout of
high-T. SQUIDs. This system consists of low noise preamplifiers, integrators, interface circuits, and software. FLL operation
was carried out with biased signals of 19 kHz modulated current and 150 kHz modulated flux, which are reconstructed as
detected signals by preamplifier and demodulator. Computer controlled interface circuits regulate FLL circuit and adjust
SQUID parameters to the optimum operating condition. The software regulates interface circuits to make an auto-tuning for
the control of SQUIDs, and displays readout data from FLL circuit. 3-channel SQUID electronic system was assembled with
3 FLL-interface circuit boards and a power supply board in the aluminum case of 56 mm x 53 mm x 150 mm. Overall noise
of the system was around 150 fT/VHz when measured in the shielded room, 200 fT/VHz in a weakly shielded room,

respectively.
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Fig. 1. Schematic diagram of flux-locked loop circuit with
bias reversal and flux modulation.
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Fig. 2. Flow diagram of interface circuit controlled with 3
digital lines for a channel selection and FLL circuit.
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Fig. 3. Photograph of single channel readout electronics
with FLL circuit and interface circuit.
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Fig. 4. Photograph of 3-channel readout system assembled
with 3 FLL-interface circuit boards and a power supply
board.
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Fig. 5. Noise spectrum of preamplifier in FLL circuit; 1
nV/YHz @ 100 Hz, 1.7 nV/NHz @ 1 Hz.
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Fig. 6. Noise spectra of 3-channel FLL system with high-T,
SQUID magnetometer; (a) in the MSR (black solid), (b) in
a weak MSR (grey solid).
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Fig. 7. Real time trace of MCG from the human heart in the
MSR; (a) raw signal, (b) MCG signal after filtering with
0.5 Hz high-pass, 100 Hz low-pass, and 60 Hz notch filter,
(¢) 60 Hz noise signal after filtering with band-pass filter.
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