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The manufacture of materials with bulk volumes and precisely controlled
nanostructure has led to the creation of materials with surprising and useful
mechanical and electromagnetic properties. Recently we have developed a
‘top-down’ technique based on sequential electrodeposition, optionally
followed by selective etching and infiltration, that allows the creation of
highly-structured multilayer materials with precisely designed characteristic
lengths in the hundreds of nanometers range, but volumes of
manufactured material in the macro range. Such deterministic control of
the lower-dimensional characteristic lengths enables the ability to specify
the overall macro-scale material properties across multiple domains. The
utility of this technique will be discussed in the context of three
applications: flexible materials with highly anisotropic mechanical
properties; microfabricated permanent magnets with preserved magnetic
properties; and magnetic cores which exploit the high permeability,
saturation flux density, and thermal conductivity of metallic alloys but
possess suppressed eddy current losses in high frequency DC-DC switched
power converters.
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