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Abstract

Recently, there is a growing need to develope small-size RF chip inductors operating to GHz to
realize high— performance, micro—fabricated wireless communication products. For the development
of high-performance RF chip inductors, however, the ferrite-based chip inductors can not be used
above 300MHz due to the limitation of the permeability of this material.

In this work, small-size, high performance RF chip inductors utilizing amorphous Al:Os; core
material were investigated. Copper (Cu) with 40um diameter was used as the coils and the chip
inductor size fabricated in this work is 2.1mmX1.5mmX1.0mm, The external current source was applied
after bonding Cu coil leads to gold pads electro-plated on the bottom edges of a core material. The
composition of core materials was measured using a EDX. High frequency characteristics of the
inductance (L), quality factor (Q), and impedance (Z) of developed inductors were measured using
an RF Impedance/Material Analyzer (HP4291B with HP16193A test fixture). The developed
inductors have the self-resonant frequency (SRF) of 1 to 3.5 GHz and exhibit L of 22 to 150 nH.
The L of the inductors decreases with increasing the SRF. The Z of the inductors has the maximum
value at the SRF and the inductors have the quality factor of 70 to 97 in the frequency range of
500 MHz to 1.5 GHz.
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Fig. 3. Relation between the inductance (L) and the
number of turns (N) of the REF chip
inductors.
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