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Characteristics of ZnO Thin Films of FBAR using ALD and
RF Magnetron Sputtering
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Abstract

Piezoelectric ZnO thin films were for the first time formed on SiO»/Si(100) substrate using 2-step
deposition, atomic layer deposition(ALD) and RF magnetron sputtering deposition, for film bulk acoustic
resonator(FBAR) applications. The ZnO buffer layer by ALD was deposited using alternating diethyl
zinc(DEZn)/H:O exposures and ultrahigh purity argon gas for purging. The ZnO films by 2-step
deposition revealed stronger c-axis-preferred orientation and smoother surface than those by the
conventional RF sputtering method. The solidly mounted resonator(SMR)-typed FBAR fabricated by
using 2-step deposition method revealed higher quality factor of 580 and lower return loss of -17.35
dB. Therefore the 2-step deposition method in this study could be applied to the FBAR device
fabrication.
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Fig. 5. X-ray rocking curves of ZnO films.
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(a) sputter deposition and (b) sputter/

ALD deposition.

(a) 50 pmx50 gm (b) 200 pmx200 m

a2 7. FBARO B4 338 @vld Abal
Fig. 7. Plain optical microscope photographs of
FBAR.

7F 1.93 O, ¥HAF 74 SHreturn loss)ol -17.35 dB,
FAATE 6808ERA 1-step AL AT
return loss #H(-8 dB)elut FAAF h(20)RETH
$48 Hee el olE 2-step FEWH
011 gate] % ¢4 WA ZW AT ¥
to] S A7 A4 AT Mddoka A
=5

}:Fdo

A7 AR 285 =2, A1gH A2E, 2005 2¥

23 8. FBAR 249 S #&hv g (50 imx50 ).
Fig. 8. S-parameters of FBAR (50 ymx50 (m).

2 AT FBAR AZE 98 HEgo=
ALD 9 RF w4 EE sputtering@ T4
2-step =& WHE-E& AbE3Ele] ZnO dA wErE F
Zatgdln 2 A2nE Q9oksld oS 2ot

1. ALDE o] &% ZnO buffer layer ol o
8 B2 FTFA 1%, & 988 ZAYgANI=

H
purge time 23%, AW <F¥H 0.600~0.683 torr,
a8a 2FHLE 200 CY AS M 5Xel ¢

g oukekg S ¢ Qv

2. % AT AFoE A<M 2-step TH WM
AR819S A$ RF vtV EE 20 g
AR 1-step T4 WHED o5 FA4 W)
24 2 xmW gae] 48 ZnO urerE $F

T AR

2

z5 SMR #Eie] FBARGO mx50 e &
=3l 1.93 GHz, return loss+= -17.35 dB,
AF e 580AEE YEUAT ol 1
-step 2WHe] ¢k FBAR®TH ¢

A 49} return loss #S e Ziﬁi
& AES FBAR £A59 $8&& 7

I

o

ol

w
ook roh rhe md X 2 gt o o do i 4y
ot Hob D{“

4 mﬁ n

ZAte] 2
A7 = AG9EgdT *ﬂH(KRRC«I
i AsA 2 S87sdTAEe] Ad
Atk

fald



J. of KIEEME(in Korean), Vol. 18, No. 2, February 2005.

t

]
Ao
rek

[1] Frans C. M. and Van De Pol, “Thin—film
ZnO-properties and applications”, Ceramic
Bulletin, Vol. 69, No. 12, p. 1959, 1990.

[2] N. D. Hoivik, “Atomic layer deposited prote-
ctive coatings for micro-electromechanical s—
ystems”, Sensor and Actuators, Vol. A103,
No. 1-2, p. 100, 2003.

[3] A. W. Ott and R. P. H. Chang, “Atomic lay-
ercontrolled growth of transparent conducti-
ng ZnO on plastic substrates”, Materials
Chemistry and Physics, Vol. 58, No. 2, p.
132, 1999.

[4] C. R. Aita, A. J. Purdes, R. J. Lad, and P. D.
Funkenbusch, “The effect of Oz on reactively
sputtered zinc oxide”, J. Appl. Phys, Vol. 51,
No. 10, p. 5533, 1980.

(6] Y. E. Lee, S. G. Kim, Y. J. Kim, and H. J.
Kim, “Effects of oblique sputtering on micro-
structrual modification of ZnO thin films”, ].
Vac. Sci. Technol, Vol. Al5 No. 3, p. 11
94, 1997.



