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Abstract

Because wireless devices are getting smaller and achieving higher sensitivity, higher spatial reso-
lution and sensitivity of magnetic near-field measurement is required for the design of such devices
in order to avoid electromagnetic self-interference. In this paper, the sensitivity to magnetic and
electric near-fields for two types of square loop probes, shielded and unshielded, is first prototyped
and evaluated. Results measured from the probes indicate that the induced voltage by the electric
near-field at frequencies from 2 GHz to 9 GHz for the shielded type was 6 dB lower than that for the
non-shielded type. We provide the equivalent circuits for probes having the same difference of sensi-
tivity as the measurement results between probes, the element values of which were derived from
the structure, position, and direction of the probes. Second, we propose a method to improve spatial
resolution by subtracting the induced voltage between the original and slightly shifted position. As
the measured results show, the proposed method improved the spatial resolution by 40% using a
shielded square loop probe 1 mm on a side with 30 um shift, which is an equivalent spatial resolution
to a square loop probe 30 um on a side.
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