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The Fabrication of On-chip Spiral Inductors Through
3-D Field Analysis
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Abstract - In this paper, we verified basic forms and equivalent circuits of spiral inductors and various kinds of
parasitics of equivalent circuits by using HFSS and Nexxim program that were 3-D EM analysis tools, and fabrication
on-chip spiral inductors using Hynix's 0.25um I1-poly and 5-metal CMOS process. Comparing with PGS(patterned
ground shield) and NPGS(non patterned ground shield) of spiral inductors of 3.5 turn, 4.5 turn and 5.5 turn, etc, the
application of PGS could improve maximum Q value by 8-12%.
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Fig. 1 The spiral inductor structure
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Fig. 2 Inductor current and eddy current of the spiral
inductor
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Fig. 4 Inductance(l) according to turns
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Fig. 5 Q value according to turns

4. A¥

b}

d=

3-D field M& Z3 A EHIA e T3 4z 4A¥
stod Bl HF g UAad "L‘%*E = HymxAH 0.25um
l-poly, 5-metal CMOS 3322 AZEYon, =3 &y
= AgilentAh2]  8510C Vector Network Analyzer, RF
Probe, Bias Probe, Bias Tee, Micro wave Probe Station,
Power supply® AH&3lgich. UAd dde e Qe Y
371 $13te] NPGSS} PGS F FEOR UFo] Holop-

1969



BREFHGE 6% 1158 20075 117

stgon, ddy # 49 G3e 2437 ¥ 159, 25
B, 35€, 458, 5581 9 AHEE on-chipddte] A
sEth 29 6@9% 28 6(b)e Ay ddE A golof
<3 A4 AFd®E YAy Qdg olx, F AVE 7R
lmm AZ lmme]t}.

= =) !

I

(a) PGS2t NPGS @ oleel & zfolot2

(o) MZEHE PGSet NPGS LM # 2=e] & =tof ARZ

a8 6 M=E PGS2t NPGS LM olgH
Fig. 6 The fabricated PGS and NPGS spiral inductor

29 7, 29 8, 29 9% A% 359 4, 459 %, 559
4 Qesel sl 2 WEel gt AXPGS)S g
$E "ol ¢

) a

= T ZS(NPGS)8 5749 Qe wig ¥
ojt}, zZtztel AL < 8-12 % A= Ao Q7 MAEE &
F k. ol z#e= HHo] Sl B¢ dHUHSG dE
71dAol o AHAE 2 AT FHA e L 5 YA
go} AgE el HAA Q7F AAMFH A= =2
F glon, ¥ 20 ARFAA Fe 7IEstATt

o O

Red: PGS O

Blue: NPGSHY

o 400

2.00

0.0 1.7 3,50

O3 735 € elHE e Qi £ Bl

Fig. 7 Comparison on 3.5turn Inductor's measured Q value
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