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A study on the crystallographic properties of ZnO thin films for FBAR.
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Abstract

Piezoelectric thin film such as ZnO and AIN can be applicable to FBAR (Film Bulk Acoustic
Resonator) device of thin film type and FBAR can be applicable to MMIC.
The characteristic of FBAR device is variable according to the deposition conditions of piezoelectric
thin film when preparation of thin film by sputtering method.
In this study, we prepared ZnO thin film for FBAR using Facing Targets Sputtering apparatus
which can be deposited fine quality thin film because temperature increase of substrate due to the
bombardment of high—energy particles can be restrained.
And crystalline and c-axis preferred orientation of ZnO thin film with deposition conditions was

investigated by XRD
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Fig. 1. Schmatic diagram of FTS apparatus
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Table 1. Sputtering conditions.

Non 2-step
step 1 step 2 step
Targets Zn(4N)
substrate slide glass

Base pressure 1.8%10™ [Torr}

Working gas Oxygen
Confining flux 200 [G]
Working gas 0.5-2
pressure{Poz) 2lmTor] [mTorr] 2tmTorr]
Temperature RT. RT. RT.
Sputtering
current 0.8[A] 0.4[A] 0.8[A]
Thickness | 1000{nm] [ 10lnm] | 1000(nm]
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Film with seed layers gas pressure.
E 2 seed layer 724 W& ZnO Yute)
FWHM, <D> 2 M8y 0.5[mTorr])| | 1{mTorr) 1.5[mTorr] | | 2{mTorr]

Table 2. FWHM, <D> and AB4 of ZnO Thin ABsy 6.7 ABsy 6.3 | |ABs; 6.8 ABgy 17.12
Film with seed layers gas pressure. '

seed layer <D>
thickness FWHM [nm] 895
0lnm) 0.354 245 7.2
5{nm} 0.368 236 74
O [deg]
10[nm] 0.349 24.8 6.7
a8 3 4% 7hagYel WE Zn0 wupe
20[nm] | 0412 2 66 # 3 A3 7l HE Z0 We
88,
30[nm] ) 0337 | %7 6 Fig. 3. A8 of ZnO Thin Film with seed
40[nm] 0.374 23.2 7.2 layers gas pressure.
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Table 3. FWHM, <D> and 485 of ZnO Thin

Film with seed layers gas pressure.

a9 3& HAZ ARA StadHel ©E ZnO ¥
ote] A05 & YERE Holth sk ¢t e] UmTor
Y 2% ZnO 999 A8y ¢] 63 24 M 9
& e JEhch 23 o] My e gd

ARE ALY F Qg BEY I T L ofY seed layer <D>

o HAA4%e] =Y 9 4% A 24 wet gas pressure FWHM {nm) A8

Zn0O drute} Aol YgEE e e AE AT

g & 4 0.5[mTorr] | 0349 | 248 6.7
E 38 4% AFA 7t g w& ZnO 1[mTorr] 0338 | 256 | 63

ulebol FWHM, <D> 2 485 & Uebd ot
3% 72 gl I[mTorld 7% ZnO dhete
Mg, 0] 74 B e R 2[mTorr] 0.353 245 | 712

1.5[mTorr] 0.358 242 6.8
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