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Abstract Miniaturization of microwave circult components is an important issue with the development in the mobile
communication. Capacitors, inductors and hybrid devices of these are building blocks of electric circuits, and the fabri-
cation of these devices using thin film technology will influence on the miniaturization of electronic devices. In this
paper, we report the successful fabrication of the inductors, capacitors and L.C hybrid devices using a ferroelectric and
a ferromagnetic oxide thin film. Au, stable at high temperatures in oxidizing ambient, is patterned by hit-off process,
and oxide thin films are deposited by ion beam sputtering and chemical vapor deposition. These devices are character-
ized by a network analyzer in 0.5- 15GHz range. We got the inductance of 5nH, capacitance of 10,000 pF and resonant
frequencies of 10*-10"Hz.
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Fig. 2. The optical photographs of a) an inductor device of toroidal type, bl a capacitor divice and ¢) an LC device with a toroidal
tvpe inductor.

Table 1. The component values of the equivalent circuit for the toroidal and the meander line inductors, Either

Ni-7n ferrites or SiO. was used as a core material

% Foerrie Core Si0. Core
Components ! Toroidal ! Torowda: Teoroidal 1 Toroidal J
; ! ) | Meander ) ' Meander
(15 turns) { 1T turms) : 021 turns) | (15 turns)
C ‘ 1711 1.8 ] 2.0pl 1.6pF ; L7pl
R () i L o 007 120 16000
L 2nH 3nH . 52nH ; 0.2nH 1 2nH 3.5nH
R () f 116.6 ‘ 15 ‘ 480 1.6 97.53 1 15
, S i ! Lopk L6 pE L5pl S wepk 6 8pk
} N . i - N ,
R (22 5. 1 8.8 ‘ 181 ‘ 1252 : 7l
| I ;
C. r1pl ERIDN 0l ; Ll 3 10.2pF 0.5p1
c i f [ - -
R 82) _‘ 30 | ) 2.4 | 119 55
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Table 2. The component values of the equivalent circuit for capacitors. Either Ni-Zn ferrite or BaTiO; was as a
core material.

Ni-Zn Ferrite 7 BaRiO, _ a
Components = - —
400 x 400 m* 600 x 600m* 400 x 400m* 600 x 600um*
C(pP) ’ 2500 3200 10380 24000
 Lam 055 Sl oss o4 | ose
R.@) s P 6 2
CulH) 70 70 1535 5760 )
Ro(2) 84 | a4 | 06 535
ColpF) 61 61 45 438
Re(® | 637 637 o7 66.7

Table 3. The component values of the equivalent circuit of 1.C hybrid devices. Either Ni-Zn ferrite or BaTiQO’
was as a core material.

Ni-Zn Ferrite Ni-Zn Ferrite » BaTiO; BaTiO,
Components

with Toroidal with Meander with Toroidal with Meander
C.(pF) 85 3085 800 1600
C.(pF) 206 8ol | 705 69.9
R(2) 379 303 3200 6400

) L.(nH) 30 30 25 3.0

R{Q) o7 23 25 17
CulpF) 365 844 196 3345
Run(2) 612 37.0 59.4 37.4
ColpF) 28 6.0 63 32
Roul(2) 119 240 30 " 433
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Fig. 5. Equivalent circuit of the LC htbrid devices.
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