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Abstract

Film Bulk Acoustic Resonator (FBAR) using thin piezoelectric films can be made as monolithic
integrated devices with compatibility to semiconductor process, leading to small size, low cost and high
Q RF circuit elements with wide applications in communications area. This paper presents an MMIC
compatible suspended FBAR using SOI micromachining. It is possible to make a single crystal silicon
membrane using a SOI wafer. In fabricating active devices, SOI wafer offers advantage which removes
the substrate loss. FBAR was made on the 1Z2um silicon membrane. Electrode and piezoelectric
materials were deposited by RF magnetron sputter. The maximum resonance frequency of FBAR was

shown at 2.5GHz range. The reflection loss,
2.29%, 220 and 160, respectively,

K i,y, @ serise and @ i in that frequency were 1.5dB,
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Fig. 1. Structure of proposed FBAR.

1040

AHgstsith. d BHEE AINE olgsiga 4
FAFo2E Cre AHE33T AINY HA 32
54€ wopetr] H4E AEdHNE Uy w
27 387] 1% FBARS Aol g o] &3}
o 1A er ANEHA AT ABdH)AH A
Be2e A9 82 € 4, ¢dA 54 a9
1 HE Jedgde] FAE At 4 18
AE#ol e AHgE FBARS 9¥dx $4olt}
(51,

tan &k
kh

1 2
=% co[l" 1+ K7

( 2p— 2 por) cOS 2 (kh) + jsin (2kh)
( 20— 2p)cos@hR) + (1~ z 4y 2 o) sin (k)

2
2‘ e = pm D: y
K TE S k w\[ -5 C ctjwy

co~—ih—‘-‘-‘— )

AN 24 2 T FRATY sREAZ
o4 9] input acoustic impedancec]tt, K+ ¢A
E 29 477 A 2§ (electromechanical coupli
ng constant)o]™ Cy¥& electrical capacitance, &

Lo

complex wave vector, < viscosity, At &
A ko] B4, Ax TR WHolr)

*& electric field’l 97
straine] YA E o 2ldielec

i
e
T

piezoelectric constant, ¢
& o 9stiffness, ¢’%=

tric constant, ¢?%& piezoelectrically stiffened con
stant©] o},
;] 1. A Eeeldel AlgE BF A,
Table 1. Acoustic parameters of bulk material.
Stiffness Dielectric Stress Density | Viscosity
constant
AIN 3959 9.5e-11 1.55 3260 0
Si 16569 2332 0.0089
Au 1209 19320 0586
Cr 252¢9 7140 0
714 &M EFe phase velocity v, wave
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Fig. 2. Resonance frequency versus thickness

of AIN.
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Fig. 5. Process flow of the FBAR.
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