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(Characteristics of InN thin films fabricated by reactive sputtering)
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Abstract
The II-V nitride semiconductor InN thin films which have the direct bandgap in visible light wavelength
region have been deposited on Si(100) substrates and AIN/Si(100) substrates by rf reactive sputtering. InN thin

films have been investigated on the structural, and electrical properties according to the sputtering parameters

such as total pressure, rf power, and substrate temperature. It is found that optimal conditions required for

fabricating InN thin films with high crystal quality, low carrier concentration, high Hall mobility are total

pressure SmTorr, f power 60W, substrate temperature 60C.

InN thin films deposited on the AIN(60min.)/Si(100) substrates and AIN(120min.)/Si(100) substrates showed
remarkably high crystal quality and electrical properties. It is known that AIN buffer layer is to decrease free
energy at interface between InN film and Si substrate, and then promoting lateral growth of InN films.
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Table 1. Sputtering conditions of AIN thin films.
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Table 2. Sputtering conditions of InN thin films.

target 99.99% In
substrate Si(100), AIN/Si(100)
substrate temnperature 30T ~ 350C
base pressure 2x%10° Torr
total pressure 3mTorr ~ 30mTomr
RF power 20W ~ 120W
teactive gas 99.99% N,
target etching Ar : 20 min, N; : 60 min
sputtering time 10min. ~ 120min.

3 @R o na
QiHoz BA o) BASY, I ©
B g oAtk 1 ol A el gy
5 zazehle YAEY FFARAEA FHN
&5 ¥t F7etz, W EWoz EUsE In
flx7t 271817 wo|th dgng B =EdAe A
3 SmTor2 AT F APE TPt
SmTord W F3} 23 W3l & X4 3
Ax H3lE 29 19 JeEhiS RE 153 &8
A ¢ Wepde] wurtzite AA FRE Uehl:e
IN©002) A7} 7F5kA etk AA el SmTor
e eowdw] mNOO2) ¥lae9] HHER=Es} 7P 2
A dehged, nFs £2o] 120Wa F7isHA HY
IN@E02) H37t okliA T AdAez o Iage]
Z7lel7]) WEo] o] BN Wekg 2r) 9@ 23R
229 Ag YARE 100W2 ARY F Qo F, 1
23 %2 OWolA] adatom mobility7} 7tAshe, nFu}
29 120WellA ube g Fatsls QAR adatom
mobility7} F23] Zadchs A& ouidich guizo
2 53 43N E A7) AsAE
Aol nFg 288 FAAsHe ol Fagd olHg
A ele} A74@ inchys AT Fldrtele]
Aeldsmm), AEZe] 27) So wel W)
AA 48 SmTorm, 130 £33 6OWE 13
B 5 719 2xo wE Fabd InN/Si(100) 2t
A2RA QWEE BaAsy] 9884 39 XA A
£8 29 204 YUt J®e agsEes

o
A
T

ox

wol: wehg

zHe



783 A Wl Nd| LEQ 0THA o} F
Zd IN@©0002) W a7t BFHAoY, Jlg x5}
F7hehA S| et gwo) 39 iy AyE
ol 7103t InN@©002) T3 7B EE ofs) A
30Tl M e Ao #2x dch AHHo 2 o
% A4 WS ZE N webe Fx8y) 9

Me 718 2EE dAs o d.

total pressur: SmTorr
aubatmte temperature 60t
spulter time Kimn

tnN112)
IR0
1} 20W

X-ray diffraction intensity{arb. unit}

(L) JUW h\ﬂfi))
o) bW N
[ W) 1d) Bow
J{ WNOOD o aew g |
g l109) " ANRGETT Sy 10 v20w '
h n " " s
20 K Rl R B 7ir
Diffraction angle(2 §)

Fig. 1. X-ay diffraction pattems of InN/Si(100) thin film
with 1f power.
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Fg 2. Xy diffraction pattemns of InN/Si(100) thin film
with substrate temperature.
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Fg 3. X-ray diffraction patterns of InNJAIN/Si(100) thin
film with AIN sputter time.
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Fig. 4. Hall mobility and Carrier concentration of
InN/Si(100) thin film with rf power.
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Fig. 5. Hall mobility and Camier concentration of
InN/Si(100) thin film with substrate temperature.
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Fig. 6. Hall mobility and Carrier concentration of
InN/AIN/Si(100) thin film with AIN sputter time.
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