The Magnetics Society of Japan

J. Magn. Soc. Jpn., 30, 212-217 (2006) ‘{Paper)

TAD Digital Quadrature Detection
and Its Application to Magnetic Sensing
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This paper describes the time analog to digital converter (TAD), the TAD digital quadrature detection
(TAD-DQD) technique, and their application to magnetic sensing. In-phase and quadrature components of an input
signal are obtained by performing only addition and substitution operations on the data digitized by the TAD, using a
sampling clock whose frequency is four times higher than the carrier frequency. Application of TAD-DQD to the
position sensors using magnetoelastic waves in amorphous wires improves their resolution. TAD-DQD also
simplifies the circuits of digital-output fluxgate sensors.
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Fig. 2 Photomicrograph of a 22-bit TAD-IC chip (0.65 pm
CMOS; 0.85 mm X 0.40 mm).
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Fig. 6 Frequency characteristics of the amplitude calculated from equations (3), (4), and (5).

Measured values are also plotted in (b).
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Fig. 7 Structure of the position sensor using
magnetoelastic waves in amorphous wires.
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Fig. 8 Waveforms of the driving current i; (a), magnetoelastic wave observed with the oscilloscope vvew (b),
magnetoelastic wave observed with the TAD #, (c), quadrature-detected amplitude 4, (d) and phase ¢ s (€).
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