J. of the Korean Sensors Society
Vol. 16, No. 4 (2007) pp. 301 - 306

SAW &4t S22 it A28
AN S5 x

718 2iofl AIN gfate]

zezdof| 2ksk A7

Optimum deposition conditions of AIN thin film
on the Si substrate for SAW application

Bong-Chul Ko* and Chang-Woo Nam'

Abstract

AIN thin film for SAW filter application was deposited on (100} silicon wafers by reactive magnetron sputtering method.
The structural characteristics were dependent on the deposition conditions such as sputtering pressure, RF power, substrate
temperature, and nitrogen partial pressure. Scanning Electron Microscope (SEM), X-ray Diffraction {XRD), Electron Probe
MicroAnalyzer (EPMA) and Atomic Force Microscope (AFM) have been used to find out structural properties and
preferred orientation of AIN thin films. Insertion loss of SAW devices was 28.51 dB and out of band rejection was about

24 dB.
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I 1. RF VR EE 2] 537
Table 1. Operating conditions of RF magnetron sputter &lmTorr}
system
2719 3x10° torr g 8.5(mTorr}
ZHeietd 2 ~ 10 mtorr
Res HE 500 | SimTor]
71 72 8 cm 5 3.5imTorr]
7} A Ar, N, (
RF POWER 200 W I 2{mTor]
ZA|7} 104 7F 25 30 35 40 45 50 35 60 &5
Ao 30 %~90 % 26 [deg]

2. AE uy

2 A7 ME RF PIZHEE 2HEHH A]2H
(Korea Vacuum, Korea)s AR&-3}e (100) A2 71
ol AIN s Fas g, 2eke] 29 eryo
ZE o] &3l 3.0x10° tonr7hA] FFRE S o
&+ U3, 71343 g9 A2]E 8cm, RF AU 200
W2 23 7| HEEE ALolA 500°C7HA] 2-
sRoH, ALEAUE 30%-90%, Y 4E& 2
mTorr-9 mTorr= H3FA7H A AIN BHEHS 3314
t}. SEM, AFM, EPMA, XRD 5& ©]43lo] AIN gt
uko] 242 B35 o AN B A2 7|9
el Z243l] Aol ¢FuF Bl W] EEES
AkstEke A Ask7) Y3 150 We] RF 192 7}steo
EPALE oF 10 7} oflu] 2HE YA AT E 10 2
B9 53 248 89313

A E 71 9ol F2E AN HtekS 0] 8-3}o]
SAW 2AE 78 3}7) Y8 23 Z27](Korea Vac-
uum, Korea)E o] &3td AlZ 2000 Ag] FAZE F3
st A4 A S o]43te IDT(InterDigital
Transducen)S A 231Gt} A 28 SAW A2 Net-
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34t

3. @4 ¥ @

3.1. AIN gaje| 2

AIN 2H2h2 o] gate] SAW A4S 73 3l7] $JsiA
T T A W 54, A4S 21 1127 $9) =4
& DEFof Gk B AN E A A4, a2
P, SF 25 F I A=A AN v
S XRDE o8-8 o5 utete] 4 WP =
A& BB

q, d

A X 83]A] A 16¥ A43, 2007

J3 1. A e e XRD 922 W}
Fig. 1. XRD results of AIN thin film deposited at various
working pressure.
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Fig. 2. XRD results of AIN thin film deposited at various
nitrogen concentration
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Fig. 3. XRD results of AIN thin film deposited at various

deposition temperature.
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Table 2. RMS values of AIN thin film deposited at various
substrate temperature
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Table 3. RMS value of AIN thin film deposited at various
deposition pressure

22T © 100 200 300 400 500
10.17 1047 1008 1083 19.74
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RMS nm 6.9 94 119 96 125

B 4. 4% Qo] wE e el kel e

Table 4. Oxygen concentrations in AIN thin film depos-
ited at various working pressure

A ET v, 318 387 499 616 853

B 5 49 9ol mhe AN Uu $ 8 BHE Wg
Table 5. Thickness and deposition rates of AIN thin film
deposited at various sputtering pressure
29 o4¥ mTorr 3.5 5 6.5 8
bk 4 um 2.7 28 2.8 2.9
Z2-E nm/min 447 458 4.68 49
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Table 6. Thickness and deposition rates of AIN thin film
deposited at various nitrogen concentrations

AA BeH] 9% 90 70 50 30
uhek 27 um 2.4 2.8 3.0 3.5
SZE nm/min 4.04 4.68 5 5.74

I 7.2 9 SAW B9 XE npi3 114
Table 7. Photo Mask for 2 port SAW filter

IDT 2] 75 90%
A3 E 10 pm
SAW 33 40 pm
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Fig. 4. Simulation result of 2 port SAW filter.
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Fig. 5. Characteristic of 2 port SAW filter.
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