fr ©

WS 08-03-02

Frequency Characteristics of Spiral Planar Inductor
without Underpass for LAM Process
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Abstract

In this study, we propose that the structures of spiral inductors have the environment advantage utilizing
direct—write and LAM (Laser Ablation of Microparticles) processes without process step of lithography and etching
etc. of existing semiconductor process. The structures of inductors have Si thickness of 540um, SiO. thickness of
3um. The width of Cu coils and the space between segments have 30um, respectively, using for direct—write and
LAM processes. The performance of spiral planar inductors was simulated to frequency characteristics for
inductance, quality—factor, SRF (Self— Resonance Frequency) using HFSS. The inductors without underpass and
via have inductance of 1.11nH over the frequency range of 300 to 800 MHz, quality—factor of maximum 38 at 5
GHz, SRF of 18 GHz. Otherwise, inductors with underpass and via have inductance of 1.12nH over the frequency
range of 300 to 800 MHz, quality—factor of maximum 35 at 5 GHz, SRF of 16 GHz.
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Fig. 1 Cross-sectional view of spiral planar inductor
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Fig. 2 Layout structure of spiral planar inductor for LAM
process without underpass and via
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Fig. 3 Layout structure of spiral planar inductor for LAM
process with underpass and via
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Fig. 4 Simulation structure of spiral planar inductor for LAM
process without underpass and via
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Fig. 5 Simulation structure of spiral planar inductor for LAM
process with underpass and via
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Fig. 7. Q-frequency characteristics of spiral planar inductors
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