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Preferred Orientation and SAW Characteristics of AIN Films
Deposited by Reactive RF Magnetron Sputtering
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Si0,/Si, SLN./SI, Si(100), Si(111) z22]2 - ALOs(0001) 71gellA AIN(0002) 27 Ax A=z 9] F&Ax= 24 2.6°, 3.1°,

2.6°, 2.5° 221 2.1°9) 3t& Jehiith a-ALOL(0001) 7)ol

Zatg AIN whehl epitaxial A Vel g}, Si 7]gel)

243 AN wotold S48 w)AgH IMHz F3bpel A S48 fAAeo] gk zh2 10" Qemst 9.5%40k. IDT/AIN/a- ALO;

(0001) Fx& & Add axbe] d A% B4 At 4 $5,

A7) A AGAS 2elz AL H/ A7) 0.17

~0.5 #9jell &) 2}2}F 5448~5640m/s, 0.13~0.17% 221 0.41~0.64dB/ A 2] Z+& vrebiglc}.

Abstract Highly c-axis oriented AIN films were deposited on various substrates using reactive RF magnetron

sputtering at room temperature. Standard deviations of AIN(0002) rocking curve peaks were 2.6°, 3.1°,
on Si0./Si, Si:N./Si, Si(100), Si(111) and - Al,O(0001) substrates, respectively. The pole figure taken

and 2.1°

26°, 2.5°

from the AIN film deposited on e Al:O{0001) substrate exhibited epitaxial growth of AIN film. The resistivity
and dielectric constant of the AIN film deposited on Si substrate were 10''Qcm and 9.5 at 1MHz, respectively.
The surface acoustic wave characteristics for the delay line in IDT/AIN/e- Al,O0001) structure were measured.
The phase velocity, electromechanical coupling coefficient and propagation loss were 5448~5640m/s, 0.13~0.17%

and 0.41~0.64dB/ A at H/ 2 =0.17~0.50, respectively.
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Table 1. IDT geometries of the delay line used for
the measurement of surface acoustic wave charac-
teristics.

Parameter Values
IDT width(zm) 1.0, 2.0, 3.0
IDT space(xm) 1.0, 2.0, 3.0
IDT period( 2 m) 4.0, 8.0, 12.0
Aperture size( z m) 152, 304, 456
Propagation length( z m) 180, 360, 540
Input/output IDT pairs 31/31
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Fig. 1. X-ray diffraction patterns, rocking curves and pole
figures of the AIN films deposited at room temperature on
various substrates: (a) SiO./Si: (b) SisN./Si; (c) Si(100); (d) Si
(111); (e) e~ ALLOs(0001).
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(a) SiO./Si

Rrus=4.0nm

Rams=3.9nm

Rrms=3.3nm
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(b) SisN4/Si

Rams=4.7nm

Fig. 2. Atomic force micrographs and root- mean-squared surface roughness of the AIN films deposited at room temperature

on various substrates: (a) Si0./Si: (b) Si:N./Si; (¢) Si(100); (d) Si (111); (e) a-
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Fig. 3. Current density-applied field curve for the AIN film
deposited at room temperature on p-type Si(111) substrate.
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Fig. 4. Capacitanc-voltage curve for the AIN film deposited
at room temperature on p-type Si(111) substrate.
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Fig. 6. Schematic diagram of the designed delay line with
(a) metallized surface and (b) free surface between input
IDT and output IDT.
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Fig. 7. {a), (c), (e) Radiation admittances near center frequency of the AIN film deposited on e Al,O,(0001) substrate; (b), (d),
(f) Frequency responses measured from the AIN film deposited on a- ALO{0001) substrate. The film thickness (H) is 2.0 m
and IDT input/output finger pairs are 31/31.
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