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Study on Frequency Characteristics of Hexagonal Spiral
Thin-film Inductor
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Abstract In this paper, we analyzed the frequency characteristics of hexagonal spiral thin—film inductor
based on non-contact AC coupling for wireless signal transmission. We compared and analyzed the
frequency characteristics of the rectangular spiral inductor and the hexagonal spiral inductor according to
the number of turns, the line width and the line spacing of the conductor. Hexagonal spiral inductor has
more number of turns to has the same inductance as rectangular spiral inductor, but the overall length of
the conductors is shortened. This reduces the self inductance and increases the mutual inductance so that
the overall inductance can have the same value. Also, since the overall length of the conductor is shortened
and the magnetic resistance is reduced, the quality factor and the self-resonant frequency performance can
be secured. The proposed hexagonal spiral thin—film inductor has the inductance of 3.54nH at 2GHz, the
quality factor of max 14.00 at 5.0GHz and the self-resonant frequency at about 11.3GHz.
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Fig. 1. Structure of rectangle spiral thin—film inductor
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(a)Plane figure of inductor (b)A three—dimensional figure
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Fig. 2. Structure of hexagonal spiral thin—film induct
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Fig. 3. Characteristics of inductance—frequency
(a)Rectangle spiral inductor (b)Hexagonal spiral indu
ctor
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Fig. 4. Characteristics of quality factor—frequency
(a)Rectangle spiral inductor (b)Hexagonal spiral indu
ctor
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Table 1. Frequency Characteristics of inductors due
to change of number of turns(N)
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Table 2. Frequency Characteristics of rectangular
spiral inductors due to change of line space

Line space LInH] Q SRF
] @2GHz [GHz]
22.74
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Table 3. Frequency Characteristics of hexagonal
spiral inductors due to change of line space

Line space LInH] Q SRF
[m] @2GHz [GHZ]
22.19
5 1.59 @8.3GHz 18.3
22.26
10 1.38 @9.3GHz 20.5
25.58
15 1.28 @10.6GHz 23.1
29 ¥ 39 AT R B 71Zo0] 7>
= g Qlgee) A B4 gelrt gtk ol
o whe R 2hage e EE wA
9] 7¥Ao] AATE T4l Atole] 7|4 AsfAIE 2~
7} &g b AT FHAFERg = S H
1 AgTbs Fae G9E Foban

< vekdch A Z& 5, 10p9} 150%
7R E v QYR AE 2GHZ9 T34 g ol
4] 1.86nH, 154nH¢} 1.44nH=E 743kt wba
24713 A F a2 17.7GHz, 18 5GHZz9} 20.2GHz
2 718k

4. M Z wislo] w2 AlZE LM oleiE o] Fajg
£4

Table 4. Frequency Characteristics of rectangular
spiral inductors due to change of line width

Line Line
; LInH] SRF
width space Q
[m] Lum] @2GHz [GHZ]
22.02
5 25 1.86 @7 1GHz 17.7
22.58
10 20 1.54 @8 4GHz 18.5
22.89
15 15 1.44 @9 3GHz 20.2
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Table 5. Frequency Characteristics of hexagonal
spiral inductors due to change of line width

Line Line
[um] [um]
23.02
5 25 1.46 @9.8GHz 19.8
23.24
10 20 1.31 @10.0GHz 215
25.58
15 15 1.28 @10.6GHz 23.1
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Fig. 7. Characteristic of quality factor—frequency for

proposed hexagonal spiral thin—film inductor

T
[l

w2l AC 7

4%

R R R

2

=
——
o
o
i

o

wr

A s,

Fig. 5. Plane structure of proposed hexagonal spiral
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