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CMOS Symmetric High-Q 2-Port Active Inductor
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Abstract

In this paper, a novel CMOS high Q factor 2-port active inductor has been proposed. The proposed circuit is designed by cascading
basic gyrator-C structural active inductors and attaching the feedback LC resonance circuit. This LC resonator can compensate parasitic
capacitance of transistor and can improve Q factor over wide frequency range. The proposed circuit was fabricated and simulated using
65 nm Samsung RF CMOS process. The fabricated circuit shows inductance of above 2 nH and Q factor higher than 40 in the frequency
range of 1~6 GHz.

Key words: Active Inductor, CMOS Integrated Circuits, Gyrators, Q Factor

.M E

Tl BA AlsEe] B I8 SEF A A% Aok B, A2 WA AHaR g g nel o]
A9l gjo)] w THEA 2 2250 tg B4 £ MMIC E RFIC'R Fdste d7% Sdsit
o]l AN Utk shte] Fuppol M £ A714 EAS RFICON dmtH o R AREHojA= YAE <I9H
Zte a2 2 3|20 Fug JPHAS HosleE A1x (spiral inductor)= FZ7F 7Feety, AE AR7F Auie
Gus] o] FolA L Gtk B3, AR Fl §lo] Aol Aol EAG AT Al dYE e 3= AF 9
b s ISM F3k ol et A i Sl & Aol A, 71 AR Aol 2 <lsjA A AF Aol F7t

=l
Ho] F2 QAFE Zeth olge vA
sted zpo]d| o] E(gyrator) 1322 HAS

8 218 Fo) 908, 53 5 GHz B el
F7h stk o) Bl AT WLAN 44

g 5
> 2
bR 1=

ol
olr filo

AUy AAHE TR D ITE A A E(Division of Electonics and Information Engineering and IT Convergence Research Center, Chonbuk
National University)

+ Manuscript received July 8, 2016 ; Revised August 4, 2016 ; Accepted September 16, 2016. (ID No. 20160708-01S)

- Corresponding Author: Yongchae Jeong(e-mail: ycjeong@jbnu.ac.kr)

(© Copyright The Korean Institute of Electromagnetic Engineering and Science. All Rights Reserved. 877



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 27, no. 10, Oct. 2016.

AfEe] gl AT 7129 HAY
=2 QAFE Ze FF ggFo Els
HAE QoA AE FRe e AT T 3l
o) 01\;}[3]

1__ qu]}\1
AYH HHE B 3}* *Hi-r :ILZJ 2 ‘:}X}
YE & Aketth Aljtete 55 AYEE 7189 1 ‘i‘rx}
5% AYE T ME NI E(cascode) FEZ A2 3}
o, F 5 AYE Atold LC FRIEE F7}stod A

o
Rl

EWNALEE 7| i AN LE 52 QAFE
A9t} L3 Aotels SE APEE 2 QAFE I}
Ae W Fo] Wi, 22 QATE 7 ¥ WelA
AR YHAZ 7[R B R Fd S8 32 Lo
golsttt
I.2 23Xt 55 IHE9 &4
21 7|E9 2 Hxt 58 eIHH

NS | B4 55 AYEE AoldolE T2 1A

d 5% 99" TG o)y @ 194 5% 9l
HEE 2HAE %wlﬂﬂ Al 134} 55 JAYHES
HEFTE P E dZdety I8 12 7|E9] 22 55
AYHY IEE ¥ AAS 57F Edojtt,

SN 7129 FF AYEE abs YEo] Fas,
Y Fo didex] s AdYEAE 47] qH,
=2 QAFE NMAE YYZE F7 018§ A9l
SA4E s, A5s s dsiAe 719 2
A 55 9" tek 44 A4 o] A Eofof gtk
71E9] 222 55 AYHY 223 SIS R tis

AYE X B QAIFE +

(Cgsl + C893)(2gm1 —8us T gm3)

@ (C,, +C&S3) } 0

K gds5 |:(gml +gm3)

_ (Cg‘l +Cgr3)( ant T &3 _gdxs)
(gml +gm3)(gds5 _gm1)+a’ (Cgél +CgA3) 2)

878

Voo

V crl

DEEA

(a) Schematic

A
\

I
Al

Zn3Ves3 gt Vest Yoo

(b) 245 57lwd

(b) Small signal model
28 1. 1% 2 94 5% A8
Fig. 1. Conventional 2-port active inductor.
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Fig. 3. Proposed 2-port active inductor.
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Fig. 4. Layout of proposed active inductor.
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Table 1. Performance comparison of CMOS 2-port active inductor.
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Fig. 5. Simulation and measurement results of the proposed
2-port active inductor.

H) W =5 fo [GHz] O L [nH] Puis[mW] Tech. Chip area[ ;£m’]
Gyrator-C [1] 3.98 20 13.92 1.2 pm AMI 360%210
Cascode [2] 2.8 59 2.88 0.18 xm CMOS -

Feedback resistor [6] 3 50 7.2 0.18 #m CMOS 100x50
Two-ports [4] 0.5 28 4 0.18 pm CMOS 100x100
Reciprocal two-ports [7] 0~4 520 3 0.13 xm CMOS 150x50

This work 1~6 >40 1.8~10 3.6 65 nm CMOS 200%150
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