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A Study on the ZnO Thin Film SAW filter by RF Sputter
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Abstract

ZnO thin films on glass substrate were deposited by RF magnetron reactive sputter with various
argon/oxygen gas ratios and substrate temperatures. Crystallinities, surface morphologies, chemical compositions,
and electrical properties of the films were investigated by XRD, SEM, XPS and electrometer(keithley 617). All
films showed a strong preferred orientation along the c-axis on glass substrate, and the chemical stoichiometry
was obtained at Ar/0,.=50/50. The propagation velocity of ZnO SAW filter was about 2,590 m/sec and insertion
loss was a minimum value of about -21dB.
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Table 1. Sputtering conditions of ZnO

thin films
Deposition parameters conditions
R.F power 50 - 200(W)
Substrate temperature R. T, - 400T
Distance of target-substrate 3 - 6{cm)
Ar/O; gas ratio 100/0 - 0/100
Background pressure 10™°(Torr)
Working pressure 107 (Torr) .
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Table 2. Design Specification of IDT

Double electrode IDT

Finger width/space 2m/2ym

Number of finger pair 30
SAW wavelength 164m
SAW aperture 800um
Propagation length 320um

Pumping line
_~Ion & convectron
q gauge
Substrate

—

RF power

13.56MHz:

Fig. 1. Schematic diagram of R.F magnetron

sputter system
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Fig. 2. The variation of 6/26 and rocking curve
spectra as a function of Ar/O. gas ratios
at 100 w, 10 mT, 200C
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Fig. 3. SEM micrographs of ZnO films on glass
as a function of Ar/O; =50/50 gas ratios
at 100 w, 10 mT, 200C

[~ 2l o1 8il

ke

A |
== NINSE

(N
i
A

it
A

A
"‘q-"‘w

o
Wil

302 2821038 1021546 528118 100
BINDING ENERGY, oV

Fig. 4. XPS spectra of Znl, O1, Sil of ZnO films
as a function of Ar/O: =50/50 gas ratios
at 100 w, 10 mT, 200C
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Fig. 5. Frequency response of ZnO SAW filter
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