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Abstract

Lots of integration work has been done in order to miniaturize the devices for communication. To
do this work, one of key work is to get miniaturized inductor with high Q factor for RF circuitry.
However, it is not easy to get high Q inductor with silicon based substrate in the range of GHz.
Although silicon is well known for its good electrical and mechanical characteristics, silicon has many
losses due to small resistivity and high permittivity in the range of high frequency. MEMS technology
is a key technology to fabricate miniaturized devices and LTCC is one of good substrate materials in
the range of high frequency due to its characteristics of high resistivity and low permittivity.
Therefore, we proposed and studied to fabricate and analyze the inductor on the LTCC substrate with
MEMS fabrication technology as the one of solutions to overcome this problem. We succeeded in
fabricating and characterizing the high Q inductor on the LTCC substrate and then compared and
analyzed the results of this inductor with that on a silicon and a glass substrate. The inductor on the
LTCC substrate has larger Q factor value and inductance value than that on a silicon and a glass
substrate. The values of Q factor with the LTCC substrate are 12 at 3 GHz, 33 at 6 GHz, 51 at 7
GHz and the values of inductance is 1.8, 1.5, 0.6 nH in the range of 5 GHz on the silicon, glass, and
LTCC substrate, respectively.
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Fig. 1. Equivalent circuit of inductor.

a3 2. Spiral QEH.
Fig. 2. Spiral inductor.
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Fig. 3. Diagram of inductor simulation

Ageart 22 HT ol IS R AL
A AA sa dA 9" 2717 AXE v
o] 1) S

st} o] 2 A Fekate] A st} it

Bl -‘H‘HH—‘E 7\ ujAH 7o
] gtozm 7o A
eddy currentE AHA 0}7‘1‘/} =A3 7)Aol
dAsE 718 AFGAEE FA 7] 98 AgES
71HALe| 2 "golmd oA A(4)llA HEol dE

A7) grer] 8 AFete e lnt JYE et
71 gatel & Welme e Wi 71l Fhotdi=

W (hulk micromachining)® 71 #-& =%+ 4

(surface micromachining)®] At} & C\’i:rLﬂEé el
HEHE 713994 "9 AFE B AdA g
EE TY} 7% Alole] Fo|T mEFof drt.

7)o A9 Eo] h7t AASE AYHe AHH
29 Q-factor7} A4dHAT Folrt AA whet
AZE AANA Q] o= Fo] o4 HHE <
gl 29} Q factor’} T FAEE ARE AL
A dd = EolZ 100 um °1F =A A
AsiMdE HE SUBE ol&ste] Ashed ol
AL SUSE AAZ =Y 2 ool Ut



J. of KIEEME(in Korean), Vol. 20, No. 12, December 2007.

—— Inductance
- - -QFactor
I

Inductance [nH}
Joped o

Frequency [GHz)
(a) solenoid %1% H

- Inductance|
= — -Q Factor

inductance [nH]
Jopeq D

Frequency [GHz]
(b) spiral 9G¥

a8 4. Q9" AEHA A7
Fig. 4. Result of inductor simulation.
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