7% - YEY - ASF - Mai Linh

ZnO Film Deposition on Aluminum Bottom Electrode for FBAR Filter
Applications and Effects of Deposition Temperature on ZnO Crystal Growth

Giwan Yoon' - Munhyuk Yim' - Dongkyu Chai’ - Mai Linh’

This work was partially supported by Korea Research Foundation Grant
(KRF—2002-003—-D00229)

[ -]
S X

E =&oAE FBAR(film bulk acoustic wave resonator) HE] $&&8& s Al sh5-AF
magnetron sputtering 7]1&& ©o]£3F ZnO H9 £ 9 FALEr} Zn0O ARG WA=
3 ATAsg HFEF ZnO v PHAEAE FBAR 4x19 FAEANE AAsE M F4
3 PAANL FZd ZnOutete] o Ao AR o3 AA T AMEE nHITH Zn
o mAE FALEA FE AT WS 99 de Yok ¥ H4¥E st ZnO B A
AEAAEE 3B0CAANY AdF2ANA & g Fxo gt RF powerd]l #ARLC]
N dALE & JHA 34 SEFReE TEY 5 Utk AAALE 200T o8 3
qAeE FA4Y Z2AYPE 7N cF $FANEY Zn0 BEE A& 5 Y olEA AL ZnO¥teE
3td FBAR th3dty +2& Fd3ch

o>

}of

>
=v]
o

%

ot of
ol
P38
oX ox br

14
dim

oo on ©F
o Hi

Of
> ro du

oo Kl o Mo ox & &

ABSTRACT

In this paper, an investigation on the ZnO film deposition using radio-frequency magnetic sputtering
techniques on aluminum bottom electrode for film bulk acoustic wave resonator (FBAR) fliter applications and
the temperature effects on the ZnO film growth is presented. The investigation on how much impact the
actual process temperature may have on the crystal growth is more meaningful if it is considered that the
piezoelectricity property of ZnO films plays a dominant role in determining the resonance characteristics of
FBAR devices and the piezoelectricity is determined by the degree of the c-axis preferred orientation of the
deposited ZnO films. In this experiment, it was found that the growth of ZnO crystals has a strong
dependence on the deposition temperature ranged from room temperature to 350°C regardless of the RF
powers applied and there exist 3 temperature regions divided by 2 critical temperatures according to the
degree of the c-axis preferred orientation. Overall, below 200C, ZnO deposition results in columnar grains
with a highly preferred c-axis orientation. With this ZnO film, a multilayered FBAR structure could be
realized successfully.
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Fig. 1 XRD of the ZnO films deposited under
various process temperature

(@) 200, (b) 250, and (¢} 350TC on Si substrate,
and (d) 200 (e) 250 (f) 350°C on AV/Si substrate.
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Fig. 2 SEM of ZnO films deposited at 250C

on (a) Si substrate and (b) Al/Si substrate,

and rocking curve of ZnO films deposited at

250C on (c) Si substrate and (d AlSi
substrate.
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Fig. 3 XRD of the ZnO films deposited at RF
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Fig. 4 SEM images of ZnO films deposited at (a)
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XRD images of ZnO films deposited at () 23, (g)
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