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Development of Multilayer Power Inductor Supporting Large
Current with Hard Ferrite
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Abstract

NJ Components developed a multilayer power inductor using Ni-Zn (nickel-zinc) ferrite in 2003 and successfully put it
into practical use for cell phones. Since then, NJ Components has continued to develop products emphasizing “compact,”
“low profile,” “low loss,” and “high DC superposition characteristics”. With the spread of smartphones in recent years, the
focus of needs for power inductors has shifted to “supporting large currents”. Based on these needs, NJ Components has
developed a new power inductor to realize a “ferrite multilayer type power inductor supporting large currents”. The
challenge during development was to suppress the magnetic saturation that occurs inside the power inductor when current
flows. NJ Components has incorporated a “hard ferrite (permanent magnet)” into the power inductance and adopted a
method of applying a magnetic bias to prevent magnetic saturation inside the inductor.
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Fig.1 Basic circuit of step-down type DC-DC converter
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Fig.2 Image of the circuits that configure a smartphone
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Fig.3 Types, and their advantages and disadvantages of power inductor
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Fig.4 Structure of multilayer power inductor and mechanism of magnetic saturation
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Fig.8 Types and generating factors of energy loss in power inductors
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