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A study on the crystallographic properties of
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Abstract

AIN/AY/SiO/Si thin films for application to FBAR(Film Bulk Acoustic Resonator) devices were
prepared by FTS(Facing Targets sputtering system) apparatus which provides a stable discharge at
low gas pressures and can deposit high quality thin films because of the substrate located apart from
the plasma. The AIN thin films were deposited on a SiO2(1m)/Si(100) substrate using an Al bottom
electrode. The process parameters were fixed such as sputering power of 200W, working pressures of
ImTorr and AIN thin film thickness of 800nm, respectively and crytallographic characteristics of AIN
thin films were investigated as a function of N; gas flow rate[Nz/(N;+Ar)]. Thickness of AIN thin
films were measured by a-step, the crystallographic characterstics and c-axis preferred orientation

were evaluated by XRD.
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Fig. 1. Schematic diagram of Facing targets
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sputtering apparatus.
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Table 1. Sputtering conditions.

Deposition Parameters Conditions
Targets Al(4N)
Substrate SO/ SH100

target-target distance 100mm

target-substrate distance 100mm
background pressure 3.0x10%Torr
working pressure ImTorr
N: gas flow rate
[N/ e+ 10703
sputtering power 200W

Film thickness(AIN) 800nm

electrode thickness(Al) 200nm
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Fig 2. Variation of the deposition rate on N2
gas flow rate.
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sputtering power : 200{W|
substrate ; glass
Thickness : 800nm
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Fig. 3. XRD patterns of AlN/glass thin film
with Nz gas flow rate.

(002)
working pressure : ImTorr
sputtering power : 200[W]
substrate : SiO 2 /Si
Thickness : 800nm

N, flow rate : 0.9
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Fig. 4. XRD patterns of AIN/SiO2/Si thin film
with N; gas flow rat.
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Fig. 5. Variation of the 4 05y of AIN thin film
on glass, SiO«/Si substrate with N; gas
flow rate.
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working pressure : imTorr
sputtering power : 200[W]
substrate : glass

Thickness of AIN : 800nm
Thickness of Al : 200nm

A N, flow rate : 0.9
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Fig. 6.. XRD patterns of AIN/AVglass with N;
gas flow rate.
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working pressure : imTorr
sputtering power : 200[W}
substrate : Si0Q 2 /88
Thickness of AIN : 8300nm
Thickness of Al : 200nm
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Fig. 7. XRD patterns of AIN/AI/SiOy/Si thin
film with N2 gas flow rate.
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