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Characteristics of AIN thin film using RF Magnetron Sputtering
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Abstract

Aluminum nitride(AIN) thin films were deposited on silicon substrates using RF magnetron sputtering
at various deposition conditions and investigated the characteristics. It was used XRD, AES, SEM,
and HP-4145B semiconductor parameter analyzer to analysis deposited AIN thin films. The deposition
conditions for the good c-axis orientation were 100 W of RF power, 200 C of substrate temperature
and 15 mTorr of working pressure. The leakage current density was less then 1.3x107 A/cm® And it
was also investigated the etching properties of deposited AIN thin films for application.
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Table 1. Deposition methods of AIN thin films.

Method Advantage Disadvantage
deposition temp.
epitaxial growth
cvp | P & > 500 C
low cost .
toxic gas
deposition temp.
epitaxial growth P . P
MBE ) T > 900 C
high quality film .
high vacuum
low temp.<300C | defect density
Sputtering | low cost inferior
mass production crystallinity
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Table 2. Sputtering condition of AIN thin films.

Taget Al (99.999 %, 3"
Substrate p-type Si(100)
RF power (W) 100
Working pressure (mTorr) 15
Substrate temp .(C) R.T.~300
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Fig. 1. XRD pattern of AIN thin film at
depotion temperature of (a) R.T.,, (b) 100 C, (c)
200 T, and (d) 300 .

AIN #ote] 24 WZE
Agstel gol Wil W =AML stel 1Y
20 ehigiTh @R E I AATh Zolsk Wi
HE 9FE u2 BYHS Uee BAL & 4
oo EROA A2 BEFe B Re, 3
F AN 9% £29 45595 A, = I8 2

2 479 YvHes IRo)Fe) Ao 4
Arzstel wgAel WA 2B2, AN W] 3
Fol =2HW EBoolA YRR Havt
sfo] A0, 7t Aol woe AAd 4UE &
A@oa FeA 9ol

AH 7] Y AESE

- 510 -



b4

=1

£

8¢

L
Zw
é a
H (1) -
8 4
e
E
Fw |

¢

o

gy CJA
e 2 % . 4G @ T @ = kel
St Tmedrin

a2 2. AIN ¥rete] AES depth profile.
Fig. 2. AES depth profile of AIN thin film.
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Fig. 3. I-V characteristic of AIN thin film.
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Fig. 4. SEM micrograph of cross section after
etching AIN thin film.
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Table 3. Etching rate as mixed proportions.
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