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Abstract -j The purpose of this paper is to
demonstraté for the design and the fabrication
of suspended spiral inductors wusing the
micromachining technology. Also, the charact
eristics of spiral inductors with substrate
lossless are simulated by lumped-element
model. The absence of the lossy silicon
substrate after micormachining results in
significantly improved quality factor charact
eristics of 14. Micromachined spiral inductors
have the improvement of a quality factor of
about 60% than spiral inductors on silicon
which is not micromachined.
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Fig. 1. Process flow of the inductor
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Fig. 2. Photograph of a spiral inductor
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Fig. 3. SEM photographs of the micromachined
inductor

SEM *#g rolm ok AZFE suspended 2T H
AEEe MEL 17m A3} Harlele] Adle 17m, 2
turns2. & A HIA}

o] AMEEFAA 8 Ard A9g QU e HdE8E
7ol £48 ggerA ¥2 Qquality factor)& 7t
A AAE AZ Ak

2.2 Lumped-element 2€

a¥84e 2599 94969 lumped-element E¥E
JeElY dEE 79s AAsQenz vwe 4%
o ¢g 7% &4 factor®E°l AAE $/IERE B
ol rk. ztzhel uig seieleie] gEE & XE}
HA7t @ one-port® RHE oy sx sEvlelES
2o 2A dolAA e}

28 494 C1e 283 UAHE Apold] &g A
HAHE Ve, 29 C3e 29E Jd9H 2o 3
dute] o3 AHAEHE Jehidh =3 L1L 29¥
dYee) QiYW AE RIS U9He FEAYRE JE
Wttt o] doiME d=d o7 4, F = g
A 2 A E ARe apEx gu Rdgeoly
o}

Fig. 4. Equivalent circuit model of a spiral inductor
with the substrate lossless.

23 43 gt 3

a3 5 AuHE 7w £48 /A de 29
AeE el Futgo wE JdUrizag Qihg WEhd o]
o Aol QEe 5GHzoA < 99 g 7HAE A2
2 veistt, 129 golldes HeE 718y &4 gle
238 A giM Qi 3 dH9eAE YEhidE
ol 6GHzolA o 149 Q#& 7Y 4 E 7%d
o3 &de 29" duee Vg 714 Al ol

A AR A e vholazeldyd 298 A9He)
Ase Aeae 2Ass Aud o 60%9 Q@
H4e vl

inductanca(ni}

2 4 H 8 0 12 13
Freguency{GHz)

(a) Inductance of the conventional model.
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Fig. 5. L. and @ versus frequency of a spira
inductor with the substrate loss.
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(a) Inductance of the suspended model.
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(b) Quality factor of the suspended model.

Fig. 6.'L and Q versus frequency of a spiral
inductor with the substrate lossless.
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