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£ d7AAME Si0/Si 71 9 1.1 m FA19] Zn0 4HFE G 22 stelA FFstn, 1 §AHS
B33, film bulk acoustic wave resonator 4AAbol]l ZE3stAt). FAZRACE Ar/0; FEB]E 25-75 %=
WA 2 28 | working pressure= 3~15 mtorr, RF power: 213-300 W2 WA A7Y AFL . 22
® Zn0 ¥teh2 XRD (X-ray diffractomter)$} SEM (scanning electron microscopy)S H3f EA4lo] EAH
t}. LFER=29] BAW FA7)E 50x 50 mm® FAHAL 7}A ™ W/Si0,9) 5% Bragg reflector® As A=
©2 1800 A o} Al-3% Cu, 22]X 1.4 m FA9) Zn0 FAeto 2 P 2.128-2.151 GHz F3b A}
ojol ] FHo] dojxkony, Q factore 40022 ZHHUTH

1.M 8

2ok BAW (bulk acoustic wave) FX7|lNE sy A3g B3l AA7 A7 2 W, &
wepSol A wAyE 97t 718 ds&% B2 Gotof AFR AFE e FIVE AT
Ak, Z1BaHRE AAG) HsA dirHer 3 kA FxRE FI7ITF AZEY. AUA
Membrane typeol QA&dl, o] I F2E WEJ] A4 Az Ao o3 FHAEZo] &4
A7I7F dh. olZ Asf BAW #3719 F3rt fxd o] FTAY. FHA PP E air-gap
typeZ 7HF F2 H5& d F doud o] FRE FRAHLE FHksto Ax7 oY, mATHe
2 SMR (Solidly Mounted Resonator)E}} ©.Z Braggs reflector & BHE7] HaiXE dvdx
A7 & 234 nul2 F&s)oF Braggs reflector oA AAA2I} 3719 2 -12 5o 7]
Toll 93 Seatel EMo] A, ayBuR ) /24 dFHE FAFTY FAYG A /49 HFH
£ Bragg reflector 39 F7 ZHEo] 7} F43c. 4HAFL=2 2ol Zn0t hexagonal
wurtzite T2 & A7171A A% A5E 23, SFI #3719 H o] fojsitt. o] =&
Al wbby BAW X719 cF Hidgol @A HEE 5133, RF Sputtering WHE AHEEA ¢
T cF WAL FALEHIL F2 In0 WES WL VW2 E SiZl® Aol AFAZT. 2
A, T4 In0% S LFE-mode®] SMR &317]o] 2 &3t FIAELE AHE T

by

rir -l

2o
=

2. Ay gy
RF-magnetron Sputtering®H o2 420%] Zn0 (£ % 99.999 %)& ©]-&3t9 Zn0 Wts S &
8tgitk. Si (p-type,100) 712 9o Si0, (3000 A )o] HAE o Uxr 71HE AL oy, A
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7183 AgE 12.5 cmolZ, 7]¥e] HAEEE 15 rpm, RF powerE 213~300 W, Ar/0p 7h=
Zu)E= 25~75 %, working pressure™ 3~15 mtorr2 WIAFIHAM HEE dd. FEE n0
gl B 1.1 mPn, 7BEEE 42E AT, £448 2 XRD(D-MAX 2200, Rigaku)
Aggon 222% Cu-Ka & AHEsHRTh & wte) A, FUAH, 22n 9d-S #Es
7} 918l SEM(XS30FEG, Philips)& AH&-3t3ivh. 29 10 Yehd A} go) Si 71& Yol Si0/W
o] Bragg reflector &0°] 2, 1 o) Al-3 % Cu sHE-AFol FHHAT. FAF F¥-o Zn0
gAZol Qon, ARATog thal Al-3 % Cut AFREHAY. & FRY Fho] w2 A
2 AL o|g3ld AZFn GHZo AU FAEQA L, LFE-mode BAV TR 79 FAFIS F
AL 98] Cascade summit 9100 probing station, Cascade GSG-150 probes, 8|3 Agilent
E8464A network analyzer& A}-&3FSiTh.

e 2 o W

3. AlgZn o &
IY2%E RF powerE W3HE ARG @9 Zn0 2Ho) XRD 319} Rocking CurveE WEHH Hol
t}. o] w) working pressure= 15 mtorr®]il Ar/0; 7}&-fF8lE= 1:1°)0th. RF power7t 575t

-‘I“op electrode

Piezoelectric layer otiom clectrode

Bragg's reflector

Bottom clectrode

(@) {b)

2% 1. Schematic diagram of a BAW resonator adopted in this experiment; (a) plain
and (b) cross-sectional view.
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3%, 2. X-ray diffraction patterns of the Zn0O films on Si0,/Si substrate at
different RF-power.

o] whz} 250 Woll A} <7k BEFEz oz yebyhA v FWHM(Full width at half maximum)o] 33
1S & 5 4ok, 2g=s Zg=or U9 o7]F9 F7F2 plasmadlviA A F7MEE

F Ax, Yz olF =t FobAd BHAUA FokAA 2AZ F4ol §olstr] wWEoltt.
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gy B AHOR FL RF power’t 2ASA Ha, zAr|d&ol Fristn A7 cFoR
A3 Azko) B8t (002)H o9 tE WP E /M)A k. 2 A X-ray HIAE HF
v, B =FdMEe 4898 B39 42 M £ ZFE RF power 265 WE o ¥H7tEo
8.403° olgitt, watA | RF power:= 265 W= TAXAA =31 working pressureE WA Z .

29 3(a)d)= working pressure’} 5~15 mtorr¥d Wl Zn09 X-ray ¥ 3 S JYelr, Oy
3(b)ell= rocking curved] RIZFE WstE YT, o] FIletY FHASEE FUIEIT
ol plasma flux®E F7HgS v, 22y kg Au Ujo] 4R k9] FEo] Frtste A=
9 HAAFREZE F2EARAT. 2822 AA A working pressured] WA FAEZT}L F
e & QA HAG, B dAFdA B 5 oF g E 2E In0 BE T8
g Z2UAEL 10 mtorr S ¢ T U

aY 4% Ar/0p ZhEHFu)o] wE dgAdolty. o] A@olA RF power= 265 W, working
pressure 10 mtorr2 LAAIZ I, Ar/0,8] F7F2FL 26 scemoliL, 25 %, 50 % 283 75 %2
JtafFuE ASAZAY. Ar/0, ZFEFFu7E 50 99 o X-ray SR AT JI3AEI M 31
H7tEo] Wgg & & Yk, iAo §Fo] WolAFLE, FASEI FA S-S ¥ 4l
A B 5 Ut Ay g5l oA+ E In0 W FAEEIL W2 AL & F Jdud, o

A2k A7 ARG o F37] ot el A8 AFAUAE n8stA &S o, E
A Ar b2 Atole] YA ML F YA FAFol ZE o JHF AA dojdd. 53] In0E
25 HY & A ALVt HoE Fagol gk, aeu AhEE7E FUMsHEA Ard dAgrt
Z28A Heg In0utete] FEAETE AATFRFY F7E sty "ol weA, FL& F

z T
s §A4E 724E BAW FX7|E A RS At g oF W3S e In0 W FAXA
o 265 W RF power, 10 mtorr®] working pressure, Z& il Ar/0, 7}2-5FH| = 50 42 A€}

A
pys .

1¥95% LFE-mode BAW &%17]9] Sy, parameter EAolt}. AFF AL 2.128GHz, HEFA L
2.151 GHzol A Yelge. B =F A FAFHS7F 2.25GHz8 BEEZ HAE 3324,

e
3

200 (002) 15 mTorr _ FWHM Js4
- h g b

E . . < 82
N T T gouf T §
10 mTorr = Gwoth rate Z
f o] 80
2 T | 5 OB5F 15 G
= 5 mTorr o &

= n &)
16
1 v L v 1 0 M4 6 xla llo 1.2 |l4 16
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¥ 3. (a) X-ray diffraction peaks and (b) FWHM of X-ray rocking curves and
growth rate of the ZnO films on Si0,/Si substrate at different total
working pressure.
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Rz = 78 @
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K (AX/O,25%/75%) & ol6 16
1 ! 014 propr preoym DR T4
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% 4, (a) X-ray diffraction peaks and (b) FWHM of X-ray rocking curves and
growth rate of the ZnO films on Si0,/Si substrate at different Ar/0, gas

ratio.

1% 5. The Sy; parameters of LFE-mode SMR-type FBAR device.

1800 A A9 Al-3 % Cu Ao 23X mass loading A7} B o] FAFHS57 7
RS & & AU, AZY AFE LFE-mode SMR 729 FBAR ARtoll A 0.04328 YES
o)]ZX o] vd] 54 % AL M%solty. Q factors QZERO T2 IR & AMEE] AL =,

400%t& rERA T

4. 8 B

RF power 265 W, chamber pressure 10
111 9 Ar/()g 50um?o) 11 Zn0 WFAFAE 1.4 m, AsE A=
1800 A FAY Al-3% CuR FAE 3 A, APFHAL 2.128 Glz,
2.151 GHzol A LAH AT, AZY A5E 0.0432013, o)X H|& 54 4 A= HT&
ek, mABo g Q factors F 4
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