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Evaluation of Semiconductors using Laser SQUID Microscope*

DAIBO Masahiro™, IZUMIDA Fukunori”™, KOTAKA Tadashi*™
and SHIKODA Arimitsu™™

We have constructed a laser SQUID microscope for imaging photo-induced magnetic fields
by focused laser beam. Our system consists of the following components, a laser diode, a HTS
SQUID magnetometer, a piezo driving non-magnetic ceramics x-y stage, a lock-in amplifier, a
video system and double layer (thick aluminum + permalloy) magnetic shielding. The
magnetometer was able to operate in aluminum magnetic shielding of the thickness of 20mm.
By adding the permalloy, -20dB shielding effect was obtained at 150Hz. Maximum photo-
magnetic field (Bz) of 2pT was detected at the edge of p-n junction of the single crystal silicon.
In this system, the semiconductors at room temperature can be measured in spatial resolution
which is drastically higher than the conventional SQUID microscope, because the minimum
spatial resolution is determined by the spot size of the laser. The laser SQUID microscope has
the possibility of becoming a new tool for evaluation, because it offers noninvasive and non-
contact access to semiconductors.
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