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Abstract

The ICP-CVD (inductively coupled plasma chemical vapor deposition) process was applied to the deposition
of TiB, films. For plasma generation, 13.56 MHz r.f. power was supplied to 2-turn Cu coil placed inside
chamber. And the gas mixture of TiCl,, BCl;, H, and Ar was used for TiB, deposition. TiB, films with
high hardness (>40 GPa) were obtained at extremely low deposition temperature (250°C), and the films hardness
increased with ICP power and gas flow ratio of TiCly/BCl,. The film structure was changed from (100)
preferred orientation to random orientation with increasing RF power. It is supposed that the enhanced hardness
of films was caused by a strong Ti-B chemical bonding of stoichiometric TiB, films and film densification

induced by high density plasma.
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Fig. 1. The micro-hardness of TiB, films deposited by
PECVD technique at various deposition tem-
perature ([1] H. Karner et al.?, [2~3] K.-T. Rie et
al™® [4] K. H. Kim et a.™, [5] C. Mitterer et
al'®, [6] J. W. Lim").
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Fig. 2. Schematic diagram of ICP-CVD system.

Table 1. Deposition condition of TiB, coatings by ICP-

CvD

Substrate Hi4 steel
Deposition temperature 250, 400, 550°C
Deposition pressure 70 mtorr
Flow rate of TiCl, 0.5~2.5 sccm
Flow rate of BCl, 0.5~2.5 sccm
Flow rate of H, 20 scem
Flow rate of Ar 20 sccm
R.F. power 200~500 W

Pre-cleaning of substrate : RF 300 W, 40 mTorr(Ar + H,), dc
bias —50 'V, 10 mim.
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Fig. 3. Hardness (a) and elastic modulus, (b) of TiB,
films deposited at the various ICP power
(TiCl,:BCl53:Ar:H,=1.0:2.0:20:20).

e T4 U L g shne] FR) wet %
ot Qou, REAY Fohznt e FFY

= RF 397t F718hel wet Seb=nte) Adeirt
CCP(capacitively coupled plasma) EZo]A] ICP
(inductively coupled plasma) E=2 Ho]alA =
W EFtzet g o] dWE7} 17—3;1 Z718HA
Hol| 2 AR HY. T ”L?SH
g=ut YA =& 22
A A71= TiB, ¥l
7h=o] Eaf 4 ‘%‘l%

=3l o4t TiB, B4l

AsE We AR BERIR,
28 4% TiCLe BCL 7k wldb)o) whe
o A= 2 @A AFE e Zlolh 7k

Fig. 4. Hardness (a) and elastic modulus (b) of TiB,
films deposited at the various TiCl/BCl, gas
flow ratio (ICP 300 W, 400°C).
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EPMA: (a) 400°C, TiCly/BCl= 1/2, (b) ICP 300 W,
400°C.
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