2006H T CHEHXMD| &S GHAIE&is =23 2006. 7.12 - 14

LMy uiop QISiE{9 2k 0IE & QISE{S] Fhls /Y H|E HYP

B9, ZMST, sy, A

SANED FEMHSBEY, SASUsD H3W”, SANsD NS

Comparison Study on Frequency Characteristics for Spiral Planar and Solenoid Chip Inductors

Eui~Jung Yun', Jae-Wook Kim", Hyeong-Sik Park’, Oh-Min Kwon™

Dept. of Information Control Eng., Hoseo Univ.", Dept. of Electronic Eng., Namseoul Univ.",

Dept. of Electronic Eng., Hoseo Univ.”™

Abstract - £ =M &exols Heo J AYE s Mg o] vt =§% ool
% AYed datg Fae EAS v BAgo - 33 S FYstan

gt £¥xoj=8 RF A JYHE 10mx05m0x05me] Z71e] 11nHe
d9e2E 7Hd F UEE 63 MU YAEF Ut AHEHE 23w
x250mx304me] Z71ef [InHO AY2E 7Hd £ UARE 73 MY
o AgdoldS st AnSoftAl] HFSSE ol $3t%om, of 23 £¥
xo]=Y RF 3 A49HE 2GHzAAN 77 A= #4459 56GHz9] SRF
g /Mg v gy utg ddE e 2GHA 14 3= FAASY
45GHz¢| SRFE 7M. A% ddA e Sdxol=9 RF J AHE7L &5
¥ A4S Jeidley 2718 daAdvd A8 doenz #F 4y
- B#3%E Ao WY dgEH gL oy, 452 oE FEA
7171 Siste] i geist Aae Ado] el A

LM B

A48 e 2PH RF Y24 I$3HY +F 274 T e, g
AEg Zgd LC 48, EIX2HE 98 AC 23, =43¢ EMI ¥
B Sol J&ate] AAdgAMN 2, FH LAN, 443545 GPSol Fo A
&€ oH1-5].

gdxols Yool § AUHE sbstrate2PH AHHES Relsel w4 22 AEH0IH Y
49 4%E PINY + AT, AT, EaAsole § AUElE 27 Felxol= gHe RE 3 AU o geel ga d9ed g

€ Eoled oA AFE Adz Yot
olg|@ A5 IuA7 st HeE FHE ez ¥ RF IH3
27 2FHAY(GHz)AN A Fd o A4 250 7tn A 34 7l

g4 EA4L FU87] 93l Ansoftrlel &4
HFSS(High Frequency Structure Simulator)E °]§3%lch.

CIRI 2> LIS o oletElo] AISHOIN PE

Agold =7

o] ANPe We} YalE BHL RF 2H50203 3GHDNN 2 Aol 3000 "
55 22 AFsHn Yok AT gREEY $F 2% AL Ge FA 4000
A%E AXo] olg@ AL 55 249 71249 AudE E787, A 3000
74, A%, HAY, A4S RF Y482 F8o) 3o 8 Aof 890 = 2000
2 g8 geHs]. E oo _
E =RANE ¢dxolt Hyo I AYHYG YMHHY ua gy g KSR
of dete] Fi4 S4g ua- gAele) F- oL AYsung v ¥ § 0 ]
A7E 95 AnSofte] HFSSE ol &3t AgEAg ZAALE NBY 2 -000f y o
ol st E .2000 10
5
28 H 3000t 3
4000 200 300
2.1 QI={E{o| AN -5000 . .
19 1€ RF 4 J9H9 AEHN F25 Jehdd, Fok: 10x05x 10t 108 10 1
05 279 ALO; TZ°] Metalization ¥#& W-Ni-AuZ o439z 40
i 4749 Cu 29 68 Adsel 10nH A5 AUPAE 1A 2 UE N Frequency [MHz]
% sad <28 3> &H0|S HEf RF &) UE{Q] QSHA-ZHS BY
100 o
80
— 60 |
E 40
2 20
g 0
<&l 1> RF # °I=iE{9] AlFE|0|M = ,g -20
=
= -40
29 2= UAd st Qe ABHoM F2E Juhdt. YA
o 4 Q& upg} ol A4 79 odHH folohge BT, 25 2 -60
£ 2Rg Moz sz o QEEe F2E 004m $AY Sidl Im T -80
Ael SipE A2 AHEHE £S5 AAL datel 24 o -100
2AE FAANA He5ts HAPAY 4mo 2, LM £& Gmoz Ad 10t 1 10 16
3ttt o/l RF FaeMe 5439 5247 534458 433 F2 Frequency [MHz]

824 9 sholy, AHYH FAY T FAAFE FAAEH o

- 1345 -

IR 4> UM HEf 8jop QISE|o] QIYEA Tl BY

=
T
Ql

j&



¢ F A

a¥ 4 A g9 vt Qe AYHA-FRe 4L Yerdoh
200-800MHz 5ol 12nH =9 ddd~5 713 & £ o 2
Yozrg %9 golM §9 goz HHAHE SRF/L 45GHz HEoAAM 4
s ¢ F Ak oje &exel= Yool RF F UHHRG 4 1GHz
A% F&-& yehied, ded2s} SRFe dujde] fEolt.

a9 5& £¥kol=¥ RF 3 dUEs Ydy e dYe e FAAs
-F34 54¢ Jehdch &0y RF § A9eE 2GHz A 77359
#2 A0, UAg wg Qe 2GHzA 143E9 & 743 SRF
E EQAFT 00l & A¥ez, a9 3, 49 F ¥AE T Yot

100
90 . .
e Solenoid RF Chip Inductor
80} -~ Spiral Planar Inductor

70
60
50
40
30
20
10

0

Quality Factor

I it

10! 10 108 16"

Frequency [MHz]
<3@l 5> &30ISY RF & 2I=E{e} LIMY 89} QISE|2)
BEUA+-F0+ BY

.y B

a9 359 ZA2RY FUAsS SRFE £d>0=% RF 3 d9H
7} 2GHzI M 77 AEe FAASY 56GHz A= SRFE 7MW $48
B4 Jehigict oo wel A E e deE e 2GHAA 14 BEY
E47%9} 45 GHz A9 SRFE Jehidch

AT, Ydy o Adee &dxo=q RF A UHHS 2@
1inH BES AYRAE 7Hdch E¢ 27|-e)M &emol=8 RF 3 <
HE7} 10mmx05mx05me) ¢, JAE @ AUEE 213mx250mx304
mo R A33 48 - AFer} ¢ ¢ + ok

£#xol=y RF 3 Ade9 A4E Fos B4 34 478
Zoled o AHE wou, Uy we dEE A7E WS FaNE
& g FE¢ A

#F sdxol=y RF 3 A9 FAAS¢S SRF Fo5 E4UFe
A%e M £ A=E JAg e AHEY JHG A8 477 454
ol&lg Atz €

@28

{1] Minda Denesh, John R. Long, “Differentially Driven Symmetric Micro
strip Inductors”, IEEE Trans. on Microwave Theory and Techniques,
vol. 50, no. 1, pp. 332-341, Jan. 2002.

{2] Rob Groves, David L. Harame, Dale Jadus, “Temperature Dependence
of Q and Inductance in Spiral Inductors Fabricated in a Silicon-Germ
anium/BiCMOS Technology”, IEEE Journal of Solid-State Circuits, vo
1. 32, no. 9, pp. 1455-1459, Sep. 1997.

[3] I Wolff and H. Kapusta, “Modeling of Circular Spiral Inductors for
MMICs", IEEE MTT-s Digest, pp. 123-126, 1987.

{4] Chong H. Ahn, Mark G. Allen, “Micromachined Planar Inductors on
Silicon Wafers for MEMS Applications”, IEEE Trans. on Industrial El
ectronics, vol. 45, no. 6, pp. 866-876, Dec. 1998.

[5] Myung-Hee Jung, Jae~-Wook Kim, Eui-Jung Yun, “Development of H
igh- Performance Solenoid-Type RF Chip Inductors”, Jpn. J. Appl. P
hys, vol. 39 (2000), pp. 47724776, Part 1, No. 8, August 2000.

[6] C. Patrick Yue, S. Simon Wong, “On-Chip Spiral Inductors with Patt
erned Ground Shields for Si-Based RF IC’s”, IEEE Journal of Solid-
State Circuits, vol. 33, no. 5, pp. 743-752, May 1998.

[7] Jun-Bo Yoon, Chul-Hi Han, Eui-Sik Yoon and Choong-Ki Kim, “Mo
nolithic Fabrication of Electroplated Solencid Inductors Using Three-
Dimension Photolithography of a Thick Photoresist”, Jpn. J. Appl. Ph
ys, Vol. 37, pp. 7081-7085, Partl, No. 12B, Dec. 1998.

[8] =3, NAR o4 ‘RFIHIZEL o535 UMY dy72 AdH
o AA 2 HIEN" ARG =EA, #3778 SDH #1035, pp. 769
=776, 200003 10€.

{9] J. Craninckx and K. S. J. Steyaert, “A 18-GHz low-phase-noise CK
0S VCO using optimized hollow spiral inductors”, IEEE J. Solid-Stat
e Circuits, vol. 32, no. 5, pp. 736-744, Kay 1997.

- 1346 -



