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A Study for Solenoid-Type RF Chip Inductors
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(Jae-Wook Kim', Eui~Jung Yun', Young-Chang Jung’, Chol-Ho Hong’)

Abstract

In this work, small-size, high-performance solenoid-type RF chip inductors utilizing a low-loss AlOs
core material were investigated. The size of the chip inductors fabricated in this work were 1.5X1.0X
0.7 mrr, 21x1.5%1.0 o, and 24X2.0%X1.4 mr and copper (Cu) wire with 40 m diameter was used as the
coils. High frequency characteristics of the inductance, quality factor, and impedance of developed
inductors were measured using an RF Impedance/Material Analyzer (HP4291B with HP16193A test
fixture). It was observed that the developed inductors with the number of turmms of 7 have the
inductance of 33 to 100 nH and exhibit the self-resonant frequency (SRF) of 2.6 to 1.1 GHz. The SRF
of inductors decreases with increasing the inductance and the inductors have the quality factor of 60 to
80 in the frequency range of 300 MHz to 1.1 GHz In this study, small-size solenoid-type RF chip
inductors with high inductance and high quality factor were fabricated successfully. It is suggested that
the thin film-type inductor is necessary to fabricate the smaller size inductors at the expence of
inductance and quality factor values.
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Table 1 The inductance and SRF of various RF
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of 7
Sample | Size of Inductor | Inductance SRF
No. (mr) (nH) (GHz)
1 15%1.0%0.7 33 26
2 | 21x15%10 5 19
3 24x20x14 100 11
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Table 2 The structure parameters of inductors
used in this paper

Size (mm) A (m) | 1 {m) a (m)
1.5x1.0%0.7] 0.7x107% | 1.0x107%| 3.3x107°
2.1x1.5x1.0] 1.5x107%| 1.3x1073 | 4.9%x103
2.4x2.0x1.4| 2.9%x107%| 1.5x107%*{ 6.0x1073
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Fig. 3 Typical inductance-frequency characteristic
of the RF chip inductors
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Size (mr) L (nH) R (mQ) C (fF)
15X1.0%x0.7 32.018 28031 111.834
21%15%1.0 54.793 321.62 107.23
24%X20%14 103.65 502.28 102.97
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