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A Study on the Development of 800 MHz band Pass Filters
using Polycrystal AIN Film
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Abstract

We present the results on the applicability of the polycrystalline AIN thin films for a surface acoustic
wave filter operating at 800 MHz frequency. The films show the FWHM of 3° from the X-ray rocking
curve, which indicates that the c-axis of the films is preferentially oriented along the growth direction,
The fabricated band pass filters exhibit the center frequency of 865 MHz with 3 dB band-width of 45
MHz. From the measured frequency response, the electro-mechanical coupling constant of 0.8 % and
the SAW velocity of 5,709 m /s are obtained. Thus, we conclude that the sputtered AIN films are feas-
ible for the fabrication of upper UHF band SAW filters.
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1. dEy EueE A5 &4
Table 1. SAW properties of commonly used materials.

Fdg AgE% (m/s) AEAS K (%) R
ST - Quartz 3,158 0.14 (3]
128° rotated Y-X LiNbO, 3,992 5.3 (3]
Y-Z LiNbO; 3,488 4.5 (3]
Y-prop LiTaOs 3,295 0.6 (3]
Zn0 /glass 2,610 1.8 (4]
Zn0 /sapphire 5,200 4.5 [4]
AIN /sapphire 6,000 ‘ 0.8 [7]
Zn0 /AIN /glass 5,840 | 13 [3]
RAAE = Qlrhed, &3] AN, ZnO, tholopE = wald, B =RdAe & cF WS AY
e 2z e AlzelE & FHEAd T A& = ogE3 AN g o] 83t 1598 FHEH
29 A7IA AEAGT e E 5 A9 o de9 A 7hedes BHstr]l 8k 800
Aot 228 AT 4 Qe olde] drkanl g, MHz o} Ze1& H2 29 7H S o838t H
AIN wterel A7|71A] AgASF (k)= LiNbO;, A, AZsld ) gk A 7)H ] v &
LiTaOl ¥late] 22 who| glont vhap F2hA HAHYHo 2 Fson vt 5L XAl
o #42 H/ogM o]F 1.35 %7A F7H A3} FAAEN o2 AEsial, ZHe &
Z 5 g}, Ae RV E At ARE " 34
©244 AIN whehg o] 83 1 GHz o]4e) 81 F3} 865 MHz, 3 dB F34 )& 45 MHz,
B0 Azje] B3 AFRIE E A Hof ek Tt sl HE4E 5709 m/secE & F Ao
8 wbd | o}AA wheko 2 300 MHz vjute] &z1E 2HE Yol osted Az AIN Hbeto] s}
A e 2zt 9oy} 800 MHz thede] HE A 2 FoeA s Hej2 AFSE 7o BEA uheb g vl
of #8 Bae Ho] QIR Frpehel thAy upepe o w3k S EAS HAS € 5 AT
SAA A, o BW RS £ e
Z715 2o Blated A ox] FAFFoZHA 7)H II. AN gtate| =%t
o] Mo thFAo] u BB FYS FY F
A ARA G HA Fe vEFR Azt G 3212 2719 p&(100) AelE 71HH ] 753
vjo] A @ g Aol A Aol ek, spAt ol EE 2HE Y AU E o] &ate] AIN ubuhs
ofe] Wgko g wakrdg 7h ohdA dAte] ofs) Zasgd. aexe 4F0s el AIN 24
g Agdret A//A AgA T 2 & 257 S5te 1ere AAviAe AHHYS
A7 $EE7E §d. 18, ohAA AIN ¥tgjo] Aate] ofz & 715 ARSI T F3 M 7|9
1FRE 22 AMEH7) Hatds AN 238 ¢ 2 AHG S A F s AAE Hate] 34
Zo] 7] FASA AR YAk vl H B35AR o Astn Aavtag $FUX 9
Satodo F o] B} Fobd AEEHC] A =3
31 GHz 0|49l uFu44 F-& 71149 IDT d AIN vohg Zabsly] 98k 218 3 20 8.9F
o] Az % fal st atsict. ubetel SAurERgal 2840 AxE o
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Table 2. Sputtering conditions for AIN deposition

in this study.
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Fig. 1. Results of X-ray diffraction by changing Ar, N, flow rate and chamber pressure,
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Fig. 2. X-ray diffraction result as a function of
substrate temperature obtained under the
conditions: flow rate of Ar/N, = 6/6
scem, 250 W RF power, chamber pressure

of 8§ mTorr.
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Fig. 3. Scanning electron microscopy image of the
deposited AIN film. [t shows that the
c-axis of crystals are vertically aligned,
the smooth top surface, and columnar

strutures having lateral small radius.
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Fig. 5. Frequency response of the fabricated
SAW filters on polycrystal AIN film, It
has the center frequency of 865 MHz, 3
dB bandwidth of 45 MHz, and the inser-
tion loss of 18.7 dB.
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Fig. 4. A schematic of the fabricated SAW filter.

The input transducer is apodized having dummy

electrodes, output transducer is constitutes of un-apodized normal interdigital electrodes,
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