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Characteristic Properties of TiN Thin Films Prepared by DC Magnetron
Sputtering Method for Hard Coatings
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Abstract

Titanium nitride (TiN) thin films are widely used for hard coatings due to their superior hardness,
chemical stabilitiy, low friction and good adhesion properties. In this study, we investigated the effect
of DC power on the characteristics of TiN thin films deposited on Si and glass substrates by DC
magnetron sputtering using TiN target. We made TiN films of 300 nm thickness with various DC
powers. The structural properties of films are investigated by x-ray diffractions (XRD) and tribological
properties are measured by nano-indentation, nano-scratch tester. The rms roughness was measured
by atomic forced microscopy (AFM). In the result, TiN films had the smooth surface and exhibited
(111) directions with the increase of DC Power. Also, és'pecially in case of 175 W DC power, TiIN film
exhibited the maximum hardness about 8 GPa, and the critical load near 25.
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Fig. 1. Schematic diagram of DC magnetron
sputter.
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Table 1. Deposition condition of TiN thin film

using magnetron sputtering method.

Target TiN
Substrate Si wafer, glass
Working pressure [Pa] 1.33
Base pressure [Pa] 665 x 107
Ar gas flow rate [sccm] 100
The distance between 60
target and substrate [mm]
DC power [W] 100, 120, 150, 175
Thickness [nm] 300 +

2. A

2 A A TIN uhere
DC "IV EE A2HEHHE ol &3t FASA
om AL Y3 B OoFE p-type Si §o) ¥ et
corning glass& AH&3t¥ o TiIN ®Huhg 328}
7) 2401] 7NBEL olHE, WS DI waterol] A
253 AAH7IE ARgste] Zhzb 108 59 MAAS
I HF &4 Xg & 46x738te] A4 Abghakg A
AstA . g F3F3t7] Aol pre-sputtering=
108 &<t AAFA target Y= BSEES AA
3t . TIN 22 DC powerE 100 WHE 175
W 7} 25 W @9 & tﬂi}ﬂ]i’iofﬂ Ar 100 scecm
& F98tx, TA ¢HE 1.33 Pa® 3N H T,

na

a¥ 144 Hxo

}1

661

" indentation, nano-scratch tester&

A7 AR B8 =R, #2178 AT3Z, 20083 7€

300 nm FAZ F3FsATE. AAFH
1o Ve AT

surface profilometer (a-step) &
Zq_“é'a _1_.331'5']- —Ilj—‘
E TiN wge] F74%E 300 nm 98 13
TiN wtabe] F 324 EA R4 X-Ray Diffraction
(XRD)E ©o]8-3t9g ., tribological &AL nano-
o] &3t 3
stggon ¥W A&7+ Atomic force microscopy
(AFM)E o] &35t ZA3tsitt

3. 23 ¥ &

DC powerE W3AIA 71HA T AE9 F7
¥ surface profilometer (a-step)E& ©]-&3tH &4
sttt AZ o AMALEEE woe FAE AL
2 Yol e oo 19 28 FIMAM ¢
4 th DC #7F F7hsd wet FHAES 4F
Hog FUsle A% UrEJr‘-H‘;’,ier oleigt A3}
=, DC Y7t 718 wet & U E 42
Ar gAEO] targetS wEl A 5101 EtA o2 HH
Bop 2 gl AHEHo FHo Vil 7|
o EgHoAE YA EE o|2EY FE TF

§< 7N ZITHB]L

L 4 AA wggd A2FEE 29 394 B
%ol XRDE 34 A& &tk DC #4471 &
7+ a}a} 1 TiN peakd] intensity?} AAE A
2 AT F gloy, olyg A= DC 7442
Z7lo) wel B} 22 duR| 7t o] e HAEH 7
H Eo} TIN EAdA Yot Tigk Nol29 &
A7 AR B 2 JFE FE AL &
4 ot TiN #ute) 24 A% 18P F=2

N 8 8

w X R
T T T T
L

Growth rate [nm/min]
Lo}

- =k
N
——

T

125 150 175

DC Power [W]

100

a8 2. DC shsiastel e wte) 4F ST,
Fig. 2. Growth rate according to the variation
of DC power.
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Fig. 3. XRD patterns of the TiN films
according to the variation of DC power.
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Fig. 6. Critical load of TiN films according to
the variation of DC power.
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