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Highly sensitive bio magnetic field sensors for medical diagnostics can be designed using
miniaturized magnetoelectric composites. Here combined piezoelectric and magnetoelectric responses
generate a signal in response to a magnetic field. Piezotronic and magnetoelectric sensors display
complex phenomena due to the electronic, magnetic, and crystallographic structure that determine
their material functions. The intrinsic strain at coupled components in magnetoelectric composites
plays an important role for the properties and function of these materials[2]. Nano X-ray diffraction
experiments show both coating-induced and magnetic-field-induced strain behave at the coupled
interface of complex magnetoelectric microcomposites[3]. These consist of piezoelectric ZnO
microrods coated with an amorphous layer of magnetostrictive (Feq9Co10)78S112B19. The strain
relaxation distance of just 5 um for both kinds of strain superposes indicating a correlation. The value
of both intrinsic and magnetic-field-induced strain depends upon the diameter of the rod like
composites. The intrinsic interface strain within the ZnO increases exponentially by decreasing the rod
diameter while the magnetic-field-induced strain increases linearly within the given range. This study
shows that miniaturizing has a huge impact on magnetoelectric composite properties, resulting in a
strongly enhanced strain field and magnetic response[1]. Preparing a Schottky contact on such ZnO
microrods further increases the strain response to mechanical stress. By using piezotronic readout
from magnetoelectric sensors, it is possible to increase the limit of detection by three orders of

magnitude. This approach will also be discussed.
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