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Abstract

The epitaxially grown Mg-doped GaN thin film
was prepared by MOCVD (Metal Organic Chemical
Vapor Deposition) for a SAW(Surface Acoustic
Wave) filter. Mg-doped GaN thin film had enough
SAW filter
morphology.

properties  for which include
crystallinity The

morphology and crystalline of the Mg-doped GaN

a
and surface
thin films were characterized using AFM and an
X-ray rocking curve.

The SAW filter, which was fabricated by lift-off
process and frequency response, was measured by
HP 8753C network analyzer. Center frequency was
96.687 MHz and SAW velocity was 5801 m/s when
wavelength(A) was 60mm. Insertion loss was over
-10 dB, Q was factor over 200, and side lobe
attenuation was over 22 dB which was suitable for
use as a SAW filter. Electro-mechanical coupling
coefficient (k%) was calculated from the measured
data. k% was from 1 % to 144 %.

The fabricated SAW filter
GaN/sapphire structure has good qualities as a filter

using Mg-doped

and will be used as a SAW filter for operating RF

frequency.
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2-1. GaN ¢t4 et A%

Undoped-GaN ¢4 €r9t2 MOCVD #ulg o] 83
o 2-inch Atgte]lo} 7w 43tk GaN 8l ¥
2 %13 ~ 1.7 m FAZ ZAFHJLH, TMGar}
30 umol, NHy/Hz7t 1:19] MR FUsHJew, 43
2EF 550 C olth EF 4A wtoez Algd
Mg-doped GaN utgte] M ZzAoaZE TMGavh
150 mmol, NHy/Hz7bF €A 1:1¢] u|-&olnj, 44 &%

T 1020 C, A% Al7te & 40 min otk & 1°f
GaN W3 ol ¢t wutel 44 zdof tfste hehy
sieh

3 1. Mg-deped GaN &3 #=te] 43 =3
TMGa | NH¥Hz | Temp. Thick Press.
(umol) | (slpm) (C) (m) (Torr)

GaN buffer layer

30 10/10 550 13~1.7 200

Mg-doped GaN layer

150 /7 1020 2 200
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29 1. SAW filter IDT A3 ¢ ufAz &g
2-2 GaN 38 ¥4g 0|43 SAW ¥H A3F

SAW dH9 F4 FH4E DTdnter-Digital
Transducer)d & Z=dHA 83 & 4 Udh. 329
14l SAW IDT S ¥4& A% vl=329 Y& Y
e},

® 2. SAW ¥E 9 IDT 44 mevlE

wavelength(A) 60 1m

Aperture(W) 1800 ¢m

IDT finger pairs 400, 267, 1600 pairs

IDT center to center 3650, 4100, 5000,
space(L) 5900, 6800 (m
Metallization ratio 05

IDT #1"2& Photo ResistE o] &3} lift-off W
WMoz o2uke Z3ste] AFI}4ATE ¥ 2=
SAW IDT AA #&rig & 7)<t

oI 43 9@ g

3-1. GaN 944 utgo] B4

‘349 Mg-doped GaN <s+d ureb2 X-ray rocking
curved] WA E(FWHM)o| 536.76 arcsec® Hjn A &
54 uUehidoh GaN +d wetel X-ray
rocking curve #E 29 29 e AT

AFM 24 AxE a9 39 Jehidth AFM 23
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1Y 3. Mg-doped GaN ¢#ut=re] XRD curve
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13 4. Mg-doped GaN ¥3¢] AFM E¥H 34
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29 4. Mg-doped GaN SAW TH < Fa35 54
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2 SAW ZE Az ¥3ge gddrh

AzRd SAW "Eie] Fu4 39 &4 Ao} o3
Ay X¥ gAds $EE 5801 m/s AEY 4T
24e el ol#d AnssE 7|E 483
3 9le ¢A HdALINDO3, LiTa03)5d H& &
=9 4000 m/s BT} A wME ST ofF 43
4L Yehyn gt i e X ¥ AdueAd



20039 CHSIM X388 SHHESE!

Steliz =28 HN26d Mi1S

A &4& -10 dB ARy 58 5A4S YEU
I, side-lobe #4] 54 =% 22 dB oj¥ o2 HIH
S48 S4& Yo 23y WEZe A
2 uxe 9 1036 W A= HANch A7 1AH 4%
A4EHE & 100 % ~ 144 %2 ge e
ol wdA AR wisiN ®zFH & oA,
PZT, AIN ¥ ZnO 59 A gt A=
&g el

9l Ao} o] Mg-doped GaN A #gte
2 gdn £2& /HAn Qen, 71E SAW
AAE 92y A5 vxHdAY $5F Bz
ol irt.

=]
T2

e
I
E
=

T oox o

.

FuEd

M

[1] Tomohiko Shibata, Yuji Hori, Keiichiro Asai,
Yukinori Nakamura, Mitsuhiro Tanaka, Kazuyuki
Kaigawa, Junko Shibata and Hiroaki Sakai, *
24GHz SAW Filters Using AIN Deposited on
Off-Angle R-plane Sapphire Substrates by
MOCVD,” IEEE Ultrason. Symp. 2000, pp. 28
7~292, 2000.

[2] C. K. Campbell, Surface Acoustic Wave Devices

for Mobile and Wireless

ACADEMIC PRESS, INC. 1998.

Herbert Matthews Surface Wave filter, John

Wiley & Sons, New York, A Wiley-Interscience

Publication, 1997.

Fred S. Hickernell, “The Experimental SAW

Propagation Characteristics of LiNbO3 and

LiTaO; with Free and Metallized Surfaces,”

IEEE Ultrason. Symp. 2001, pp. 105~108, 2001.

[5] Akihiro Hachigo and Donald C. Malocha, “SAW
Devices Modeling Including Velocity Dispersion
Based on ZnO/Diamond/Si Layer Structures,”
IEEE Trans. Ultrason., Ferroelec. and Freq.
Contrl. Vol. 45, No 3, pp. 660~666, 1998.

[6] Irina S. Didenko, Fred S. Hickernell and Natalya
F. Naumenko, “The Experimental and Theoretical
Characterization of SAW Propagation Properties
for Zinc Oxide Films on Silicon Carbide,” IEEE
Trans. Ultrason. Ferroelec. and Freq. Contrl. Vol
47, No 1, pp. 179~187, 2000.

[71 K. H. Choi, Jin Yong Kim, Hyeong Joon Kim,
Hyung Kook yang, and Jong Chul Park, “Effect

Communications,

(3]

(4]

762

of Dielectric Layer in ZnO/Dielectric/Si Layered
Structure on GSAW and HVPSAW Propagation
Properties,” IEEE Ultrason. Symp. 2000, pp. 35
3~356, 2000.

(8] Mauricio Pereira da Cunha, Eric L. Alder and
Donald C. Malocha “HVPSAW Sensitivity to
Film Properties for ZnO/Diamond/Si Structures,
" IEEE Ultrason. Symp. 2000, pp. 283~286,
2000.



