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Abstract

In this study, we fabricated FBAR(film bulk acoustic resonator} by using LizCO3ZnQO as a function
of annealing temperature and concentrated on effect of frequency characteristic of FBAR. The results
show that the annealing affects resistivity and crystallity. The optimum properties were observed for
film annealed at 500 C. The resistivity was 1.5x10" & - cm and the roughness was 21.10 nm. And the
return loss is improved from -24.9 at 300 C to -29.8 at 500 T without the resonant frequency change.
We finally confirmed the improvement on the frequency characteristics of FBAR device by annealing

process at the optimized condition.
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_ £ . [Thermal oxidation] Table 1. Deposition condition of Li:ZnO thin film.
[ SiOy/Si ]
Parameter Value
a ”
— . [Bottom electrode deposition) - Target 1.25 at% LizCOs-doped ZnO
[ AVSIOy/Si | . .
Asymmetric bipolar pulse DC
n Power mode P
= LPiezoelectric layer depositionJ Power : 200 W
[ LiCOxZnO/AUSIOYSi | Base pressure 6 x 10 torr
r&] [ Top electrode deposition J Sputtering gas Ar - 10 scem,
— — = 02 - 10 sccm
| AVLi2COs:ZnO/AUSIO/Si |
8 Substrate 60
— — X [ Back side etching ] distance mm
L | D ..
eposition
temperature Room temperature
a3 1. LiCO03ZnOE o] 83ty A|Z3% FBAR9 - -
AR BA. Film thickness 15 im
Fig. 1. Fabrication process of LixCOs—doped ZnO Annealing 300{ 400, 500, .600 C
temperature in Oz ambient

thin film bulk acoustic resonator.

2. 4

FBAR &xt& A#|#stz] f1% M=l 3454
1%‘ 13 29 WA F74 500 ume 2 E 7

< FHEn AVNZEE ol Ed i TdA
Jﬂ”’(thermal oxidation film)< 05 pm 7
2 AANZY FEAZTL AFEHHS 04319

1€ 300 nm¢ 72 5383tk LiCOsZnO 4}
‘1}% pulse dc magnetron sputteringg ©| &3t
Aed A 15 me FAR ZFsgdn dAgs A
B9 710l A Z-zZE 300, 400, 500, 600 T 2%
308 *‘/‘10}315} AARAse sRdayg e
zR08 YEE QE(lift-off) FZH A YA
A o o A¥ AF AHL AEeAAE o &3
o ground—signal*ground(GSG)—4 Igxz PAat
gtk FEF Si0r ¥ BEAEAATDE o &3k
st eh =3 Ao FAWHI s oF
WAL dAAN77] A maadegeyds ol &
le] dAEHE ALy St AL B wi%
TMAHE&HS o]&3te] oA ANFA A
7 WEE S BRIy et deEZgss gag
s O]% gte] A Aoz RY AAE BIF F
A& Fystct. F2E ZnO Hrute] AA Sz
u]/q]_,_x_},] 24e g8 X-4 g2 EMHX-ray
diffractometer : RIGAKU 12 kW)& o}&3lx
HE Agd FANY FH5F 548 ST $
a ez ojdeto]Ax (network analyzer
HP8722D analyzer)& ol &3t}

&
=

mﬁrﬁrlr

P

o

153

2m 2 o

et

3.
FLT =10AA 4EAZ LigCOZnO
Zzb g 2xoA gAele 3 XRD 4%
ZAxolth LixCOxZn0O ¥
6=3442 °TAH N A FASE (002) HZ7F §-A }71]
HAEAD. o date ARl Vo FRIA A
29SS gudcl =8 A=
gzl FEr sl 500 TolA } —iL
iol“ 2 2RE dxdel 93
skAIRE 600 COiH Cﬂx%alt&
% (100)=+ (101)
oz walel aﬁ o ? %RM
o EF Zn0 #H4UE XRD
AL AAPL HS (002) A= 34.42°004 LA
gl AR B AgoA wteo g A EXH
g HAE vehe] (002)¥ZE 3442°RY zZHe
4o 2 ojFs) Uth ol Are Wy FAG
Aol A Zn02l v3letarEa A LixOs =39
FEgER ope} gAY 2Eo wE e e §
Hog Ax W Wy JFo = vz LA Hzl
7} olEstA "oh6el B AFolA wek ue &

& golry] gshe] (14L& o438y ﬁl*&é}ﬁﬂrm.

sahe AAH O 2

Li;COs3:Zn0O H®
Aoz nol oA
HEgol v 4

go_u

o(stress) =—453.6x10 *((c—c¢)/c) (1)
A AHelA o EF F5H ZnORFH dojx

cF AAFFH(co=5.205)01™ c= APoRHE &



J. of KIEEME(in Korean), Vol. 20, No.2, February 2007.

~ 8

g 3

- O
= 2§52
£ SIS
= bord \
= I\ A 600°C
S
=
>y A 500°C
2 .
w
= o
2 400°C
5]
—

k 300°C
1 N

20

[
>

40
20 [degree]

60

ag 2. A eEd wE XRD #HH,
Fig. 2. X-ray patterns as a function of annealing
temperature.
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Table 2. Structural properties of Li2CO3:ZnO as a
function of annealing temperature.
Annealing
temperature(C) 300 400 500 600
Peak shift N _ _ B
(degree) 0.24 0.13 0.06 0.04
c-axis
lattice parameter 52824 5.2493 5.2286 5.2227
Compressive

3.9 21

stress (GPa) 6.7 15
FWHM (degree) 03784 0.3214 0.3076 0.3392

Crystalline o9 0468 97 1465 98,9672 25.5621

size (nm)

X 3.
Table 3.

gxg2xo g v AYgH A7
Resistivity and roughness as a function
of annealing temperature.

Annealing

temperature (C) 300

400 500 600

Resistivity

3.5x107 5.3x10% 1.5x10" 8.2x107
(2 < cm)

Roughness (nm) 80.73 3590 21.10 80.12
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Fig. 3. Return loss as a function of annealing
temperature.
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