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( Preparation of InN thin films by reactive sputtering )
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Abstract
Indium nitride thin films were deposited on Si(100) substrates by reactive sputtering method. The
metallic indium target was sputtered by nitrogen gas with rf sputtering equipment. The surface
morphology and cross-section of the InN thin films were investigated by scanning electron
microscopy. The crystal orientations were investigated by X-ray diffraction and the Hall effect were
measured with van der Pauw method The indium nitride thin film showed high Hall
mobility(215cm”/V-sec) at 5SmTorr total pressure and rf power 60W.
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Table 1. Experimental conditions

TARGET 99.99% In
SUBSTRATE Si(100)
SUBSTRATE TEMPERATURE 3T
BASE PRESSURE 2X10™ Tor
TOTAL PRESSURE 3mTorr~30mTorr
RF POWER 20W~120W
REACTIVE GAS 99.999% Nz
TARGET ETCHING A+ 10min
N; : 60min.
SPUTTERING DURATION | 10min. ~ 100min.
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Fig. 1 - Dependence of X-ray diffraction pattern on
the total pressure. : (@) 3 mTorr, (b) 5 mTorr, (¢) 7
mTorr, (d 10mTarr, (€) 15 mTarr, () 20 mToarr, (g)
30 mTor.

2E 157 YA oF WS wurtzite FZ2E
el (0002) peak”t Z3HAl Yelstth AAqtele] 5
mTorroliA = 100WL o (0002) peak?l #AZ=7) 73+
A Jelgon TmTordd: 60Wseh 100WeillA
(0002) pesk?t ZshAl Yehbe RE EABYh &F
WS 2 wurtzite 7ERS] 4FS) InN wahg 53
3171 flaME 2 8ol eOwWst 100WL st A



ZAYE ¢+ A¥ TFH Eo] 1AW F7he}
7 SJ9 (002) peak’} oFafxis YHH o2 THE peck
£o] 37)517] WRol Fael [N webe @) 9@ 2

Fot 299 2 YANE 10WE 2AY 4 Yok 2

d 4% A4 g™e]l TmTor, 159 £¥o] 60WY o
2] SEM9 ¥9¥3 9dg ¥oFu ok N et ¥
W Agdoln] YELZRE InN ¥ columnar?
Z2 FREYSES 9% 5 Ak

fotal pressure : SmTotr
sputtering time : 30min. -

;f: @ J
= A,
@) dA

O] 1
L A
In,0, (104) | | in 109)f LI {102) J
[idscoa] [ omfLooonl |

i 1 2 1 2 1 " i A L
20 30 40 50 60 70

Diffraction angle (26 )

Fig. 2 - Dependence of X-ray diffraction pattem on
the f power at SmTorr. : (@ 20W, (b) 40W, (¢)
100W, (e) 120W.
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Fig. 3 - Dependence of X-ray diffraction pattem on
the 1f power at 7mTorr. : (@ 20W, (b) 4OW, (c) 60W,
{e) 100W, (f) 120W.
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Fig. 4 - SEM iamge of InN thin films grown by
reactive sputtering at 7mTorr, 60W. : (a) surface, (b)
cross-section.
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Fig. 5 - Dependence of Hall mobility on the 1f
powers at 5 mTorr and 7 mTorr.
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