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The Optimized Dummy-Fill Placement Scheme for an On-chip
Spiral Inductor
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abstract
An optimized dummy-fill placement scheme for an on-chip spiral inductor has been proposed. The influence
of the dummy-fill size, magnetic strength and magnetic distribution in the vicinity of inductor wires, and
the additional stray capacitance between the inductor wires and the silicon substrate on Q-factor (Quality
factor) frequency characteristics has been clarified. The proposed layout pattern of the on-chip spiral
inductor has regulated the placement of dummy fills. The forbidden area for dummy-fill placement ranges
from 10 pm on the outside to 15 um on the inside of the inductor wires. There are no dummy fills even
underneath the inductor wires. The test chip was fabricated by using a 0.18-uym CMOS process with five
metal layers. Experimental results show that the proposed scheme involves no degradation of the peak

Q-value or the self-resonant frequency compared with an on-chip inductor without dummy fills.
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Fig 1: Layout of a spiral inductor with dummy fills.
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Fig 2: Magnetic field around an on-chip spiral inductor at 10 GHz. (a) Overview of the whole structure.

(b) Expanded view near inductor wires.
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Fig 3: Magnetic field strength at 10 GHz. (a) Plain view of an inductor. (b) Strength along the X-axis.
(¢c) Strength along the S-axis.
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Fig 4: Magnetic field strength in the vertical direction with respect to the inductor wires. Case (c) shows

the strength at the center of the outer inductor wire at 10 GHz.
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Fig 5: Influence of the magnetic field in the vicinity of the inductor wires.
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Fig 6: Cross-sectional view of the oxide layer under

) ) . Fig 7: Proposed dummy fills placement scheme.
inductor wires with dummy fills.
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Fig 8: Equivalent circuit and its pai model of an on-chip spiral inductor.
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Fig 12: Q-value frequency characteristics of layouts
in Figure 11.
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