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Abstract: In this paper. the effect of underpass structure on quality factor and breakdown voltage of
octagonal inductors which were fabricated with 90 nm complementary metal-oxide—semiconductor (CMOS)
technology for radio frequency integrated circuit (RFIC) was studied. It was found that quality factor and

breakdown voltage of inductors with more than one metal laver for underpass showed improved

properties compared to those with one metal layer. However, little change of quality factor and

breakdown vollage was observed between the inductors with two and more than two metal lavers for

underpass.
inductors in 90 nm CMOS technology.

Therefore, underpasses with two metal layers are promising for RFIC designs of the octagonal
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Fig. 1. Designed inductor structure (a) layout of inductor,
(b} cross-sectional schematic diagram, and (c) modeling

of inductor.
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Fig. 2. Smith chart of measured data.

Fig. 3. Pad De-embedding structure (a) GSG pad with

DUT, (b open pad (¢} short pad, and (d) through pad.
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Fig. 4. Quality factor with respect to underpass split (a)
quality factor versus [requency and (b) Q. versus the
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split.
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Fig. 7. Microscope of inductor (a) before breakdown, (b)

after  breakdown at underpass (M4), and (¢) after
breakdown at others (Md+M3).
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