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Design of Variable Active Inductor with Feedback LC-Resonator
for Improvement of Q-Factor and Tuning of Operating Frequency
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Abstract

In this paper, a new variable active inductor using a conventional grounded active inductor with feedback variable
LC-resonator is proposed. The grounded active inductor is realized by the gyrator-C topology and the variable LC-
resonator is realized by the low-Q spiral inductor and varactor. This variable LC-resonator can compensate the degrada-
tion of Q-factor due to parasitic capacitance of a transistor, and the frequency range with high O-factor is adjustable
by resonance frequency adjustment of LC-resonator. The fabricated variable active inductor with Magnachip 0.18 x#m
CMOS process shows that high-Q frequency range can be adjusted according to varactor control voltage from 4.66
GHz to 5.45 GHz and Q-factor is higher than 50 in the operating frequency ranges. The measured inductance at 4.9
GHz can be controlled from 4.12 nH to 5.97 nH by control voltage.

Key words : Grounded Active Inductor, Spiral Inductor, Gyrator-C, Variable LC-Resonator, Varactor
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Fig. 1. Gyrator-C block diagram.
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Fig. 9. Schematic of proposed VAIR.
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Fig. 12. Measurement results of the proposed VAIR
of Viaracior: (a) impedance, (b) Q-factor and
(c) inductance.

317



BEERE SRS F198 BIR 2008F 3R

Spiral
Inductor 3

"l}
i

O3 13 A E VAIRS dlolobx
Fig. 13. Layout of proposed VAIR.

VA[R'\c__).' V\wr:cma o ooﬂ [I}‘E} 4.66~5.45 GHz Oﬂ ’{-] -ﬂ
0 A+E 2E FA5 A 2R + AN
%, 2 A9 0 A5 B T4 2ALE F40

2 100 MHz2) tH“—%loﬂH 50 o] Ate] Q AT

o]
7}&4 olfﬁﬁdﬁb 5.1 GHzoﬂH 50 01** el 0 3= 7t
Ao I o 2= AR, hY =4S
4.12~5.97 nHO-1 71 WS 4L F 2t} nHlolo
o
AN

A Q1 F—* Zhﬂ 0 A%7} golok sheH, o) & ¢
3 LA clgEE 19 ]3_1.]— 7vo] &7} ez 1E

| =3

sk AZE 2ol WAL 500x500 «m o],

g L
Bl

A5 AHE 7.8 mwWolth
# 4= UA A9H GAI I3 B =%olA
A AYE] AeE Bl At E 4E F

5% dYHE WA d9E el 8] GA
RS R ‘151401 Z71et9 o9, #7189 EANR 2
2B7 F718tA o, 329 de &

H 2. VAIR® Vigraeror =409 T2 54 23}
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