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Abstract In the case of a general spiral inductor, the orientation of the port is affected as it
has an asymmetric structure. In this paper, a single-layered spiral inductor that can have a
symmetrical structure is proposed, and the simulation and frequency characteristics are
analyzed. The general spiral inductor shows a large difference in frequency-inductance
characteristics, frequency-quality factor characteristics, and self-resonant frequency according
to the standard of the port, while the proposed symmetric spiral inductor has an inductance of
2.7nH, a quality factor of about 7.86, and a self-resonant frequency of about 14.1GHz without
changing the port. Compared to the general spiral inductor having a large difference
depending on the port, it was confirmed that the influence on the port direction was small.
However, it was confirmed that the mutual inductance decreased compared to the occupied
area of the coil, resulting in a low inductance, and the resistance of the coil increased more
than the increase in the inductance, and the quality factor was also lowered. In the future, it
is expected that inductance and quality factor can be improved through a 2-layer symmetrical
spiral structure.
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Fig. 1. The structure of (a) general asymmetric inductor
(both direction), (b) general asymmetric inductor (one
direction), and (c) proposed symmetric inductor
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Fig. 2. The frequency-inductance characteristic for
3-type inductors of Fig.1
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Table 1. The inductance and the frequency range for
3-type inductors of Fig. 2.

Type Inductance Frequency
(L)[nH] Range [GHz]
Structure port 1 3.9 1.1~3.1
of Fig.1(a) port 2 4.0 21~29
Structure port 1 4.0 09~35
of Fig.1b) | port 2 40 09~26
Structure port 1 2.7 1.3~47
of Fig.1c) | port 2 27 13~47
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Table 2. The quality factor and the self-resonant
frequency for 3-type inductors of Fig. 3.
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Fig. 3. The frequency—quality factor characteristic for
3-type inductors of Fig.1
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Fig. 4. Inductor consisting of cross—sectional parts of
proposed symmetric spiral inductor: (a) the structure
of inductor; (b) the  frequency-inductance
characteristic  (¢) the frequency-quality  factor
characteristic
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Table 3. The inductance and the frequency range for
the proposed symmetric spiral inductor of Fig. 1(a)
and the inductor consisting of cross—sectional parts
of Fig. 1(a)

Tvpe Inductance Frequency
. (L)InH] Range [GHZz]
Structure port 1 2.7 1.3~4.7
of Fig.1c) | port 2 27 13~47
Structure port 1 1.4 22~50
of Fig.4(a) port 2 14 21~55
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