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Modeling of High-speed 3-Disional Embedded Inductors
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Abstract

As microeletronics technology continues to progress, there is also a continuous demand on highly
integration and miniaturization of systems. For example, it is desirable to package several integrated
circuits together in multilayer structure, such as multichip modules, to achieve higher levels of
compactness and higher performance. Passive components (i.e., capacitors, resistors, and inductors) are
very important for many MCM applications. In addition, the low-temperature co-fired ceramic (LTCC)
process has considerable potential for embedding passive components in a small area at a low cost. In
this paper, we investigate a method of statistically modeling integrated passive devices from just a
small number of test structures. A set of LTCC inductors is fabricated and their scattering parameters
(s-parameters) are measured for a range of frequencies from 50MHz to 5GHz. An accurate model for
each test structure is obtained by using a building block based modeling methodology and circuit
parameter optimization using the HSPICE circuit simulator.
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