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Abstract — TiN thin films were deposited on SKD 61 steel substrates by reactive sputtering under
various deposition conditions, and subsequently their growth characteristics and properties were studied.
Deposition rate was proportionally increased with total gas pressure as well as RF input power, while
the increase of nitrogen in the reaction gas induced a significant suppression of deposition rate. The
resulted films exhibited hillocks on the surface. The TiN film prepared using a typical deposition

condition showed a (111) preferred orientation and maintained the stoichiometry of pure TiN.
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Table 1. Summary of sputtering conditions employed in
this experiment for the preparation of TiN thin films

f power 10 W-30 W

flow rate of Ar+N, total 10 sccm

gas comgposition Ar/N; =80/20

working pressure 1.0x 10 torr-5.0x 10 * torr
substrate temperature 300°C

target Ti metal

target size 50 mm

target to substrate distance 80 mm

deposition time 120 min
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Fig. 1. Deposition rate of TiN thin films as a function of
total gas pressure. (Other deposition conditions were
substrate temperature: 300°C, gas composition: Ar/N, = 80/20,
input RF power: 10 W).
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Fig. 2. gcanmng electron rmcrographx of FIN fllms deposned at various gas pressures, (A) 10 mTorr (B) 20 mTorr, (C) 30
mTotr, (D) 50 mTorr. (Other deposition conditions were substrate temperature: 300°C, gas composition: Ar/N, =80/20, input RF

power: 10 W).
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Fig. 3. Deposition rate of TiN thin films as a function of

gas composition (Other deposition conditions were substrate
temperature: 300°C, input RF power: 10 W, gas pressure: 10
mTorr).
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Fig. 4. Scanning electron micrographs of TiN films deposited at various gas compositions, (A) Ar/N.=80/20, (B) Ar/N, = 70/30,
(C) Ar/N. = 60/40, (D) Ar/N,=80/20. (Other deposition conditions were substrate temperature: 300°C, input RF power: 10 W,

gas pressure: 10 mTorr).
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Fig. 5. Deposition rate of TiN thin films as a function of
RF input power. (Other deposition conditions were substrate
temperature: 300°C, gas composition: Ar/N,=80/20, gas
pressure: 10 mTorr).

g7lolle F2i7k sivh. & A4 $0]22) bombarding
gk -8 7} 2 SKD 6173} TiN ubte] o3}
A ol 2 op7|dl 584 L £ AYe] 2L
Fej3 o) 8] Alztek) oeie Bese o2 e
TiNz} 728 -84, 24%2 E2leA] hillocko] A
airky wlelE oR7] HEolch. meha uputst )9
9] #] 2 (adhesion)e] x| ¢4o} hillock 34+ ﬁwﬂO] U
Ase eg Agsv B AAF A3t 25 g
& 7lo 2 weEln)

7| HEEE 300°C, 7FA AL AN, =80/20, & 7h~
$HE 10 mTorz FEAHSE w47 obg RF
input powerZ WA & wo] FALE WSS Fig.
5o YJeli i}, RF input power7} 10, 20, 30 Wel| 4] v}
T5AE Zh2k 740, 1,110, 1,620 nmgd 2=, RF input
power’} Z/VERE FALTL vlHH R Z71RES
o} 4= gle}. o] RF powerr} E42 839 self-bias
Astel F7tste] ebrllel] FEshe o] 29 o7}
AAA HER ebllell] AuElEE ool BolAA F
A&7} FASMA F7bse A oR At

3.2 gt B4

A 23 TIN uphgd 4 Z g 19
slo] B AYoxe] ZaHezo A 71A gEAHQ 2
ZAzx7 o ksl E 7]w2%: 300°C, RF input power:
10 W, 7}292: 10 mTorr, 7}AFA): Ar/N, = 80/209)
Z7 A A2 TiN wbete] shstzd o AAu) &
A Et] B AgoA Al z" TIN who] B 24

A FA%E L o) ATE
PARE:

Al gata) ), A 748 A 43, 1998

Qb - o

® TiN
O Substrate

=
Z
Z
=

counts (arb. units)

2‘5 30 3‘5 4‘0 4‘5 .'I.O 5%
20 (degrees)
Fig. 6. X-ray 8-20 diffraction pattern of the TiN thin film
grown on SKD 61 steel substrate. The pattern reveals highly
(111) preferred film growth.
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Fig. 7. Auger electron spectroscopy spectrum of the TiN

thin film deposited at the following conditions (substrate

temperature:  300°C, gas composition: Ar/N,=80/20, gas
pressure: 10 mTorr, RF input power: 10 W).



2~y Fahiao] wlE SKD 617} 7]sb4b TiN upupe

100 —
£ 40 | [ TiN on SKD61
5
% 60 7
: o
g 40 4
(]

20 A

0 oo . Peonsn,
0 0.2 0.4 06 0.8 1.0

Distance from surface (um)
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