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Preparation of AIN piezoelectric thin film for filters
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ABSTRACT

AIN thin films were prepared on amorphous glass and SiO(1 um)/Si(100) substrate by the facing targets sputtering
(FTS) apparatus, which can provide high density plasma, a high deposition rate at a low working gas pressure. The AIN
thin films were deposited at a different nitrogen gas flow rate (1.0~0.3) and other sputtering parameters were fixed such
as sputtering power of 200W, working pressures of ImTorr and AIN thin film thickness of 800 nm, respectively. The
thickness and crystallographic characteristics of AIN thin films as a function of N, gas flow rate [Ny/(N,+Ar)] were
measured by a-step and an X-ray diffraction (XRD) instrument. And the c-axis preferred orientations were evaluated by
rocking curve. In the results, we could prepared the AIN thin film with c-axis preferred orientation of about 5° on substrate

temperature R.T. at nitrogen gas flow rate 0.7.
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Fig. 1. Schematic diagram of Facing targets sputtering
apparatus.
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Table 1. Growth conditions of AIN thin film.
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Deposition Parameters Conditions

Targets Al(4N)
Substrate a-slide glass, SiO,(1 um)/Si(100)
Dr.r(target-target distance) 100 mm
Drs(target-substrate distance) 100 mm
background pressure 2.0x10% Torr
working pressure 1 mTorr

N, gas flow rate =2 5°M__ 1.0~03

2 N, sccm+Ar scem

sputtering power 200 W
Film thickness(AIN) 800 nm
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Fig. 2. Deposition rate of AIN thin film with N, gas flow
rate.
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Fig. 3. XRD patterns of AIN/glass thin film with N, gas
flow rate.
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Fig. 4. XRD patterns of AIN/ SiO,/Si thin film with N,
gas flow rate.

15+ -O-: AlN/glass ,'Q
-[3-: AIN/SIOy/Si S B

¥ wwr O
= R o
3 ,—_:Zﬁ
&
g ;| OB

0 1 | 1 |

0.5 0.6 0.7 0.8 0.9 1

N, gas flow rate

Fig. 5. Variation of the A@sy of AIN thin film on glass,
Si0,/Si substrate with N, gas flow rate.
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