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Abstract

Tensile properties of hard coating material, TiN, were evaluated using micro-tensile testing system. TiN has
been known as a hard coating material commonly used today. Micro-tensile testing system consisted of a micro
tensile loading system and a micro-ESPI(Electronic Speckle Pattern Interferometry) system. Micro-tensile
loading system had a maximum load capacity of 500mN and a resolution of 4.5 nm in stroke. TiN thin film 1um
thick was deposited on the Si wafer pre-deposited of SisN4 film substrate by the closed field unbalanced
magnetron sputtering (CFUBMS) process. Three kinds of micro-tensile specimen with the respective width of
50um, 100um and 500um were fabricated by MEMS process. The mechanical properties including tensile
strength and elastic modulus were determined using the micro-tensile testing system and compared by those

obtained by nano-indentation
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(a) Deposition of SiNxx
(f) TIN RIE Etch

(b) Photolithography for SiNx pattern

(g) Silicon Oxide Deposition

(c) SiNx RIE Etch

(h) Silicon Anisotropic Wet Etching

(d) TiN Deposition

J

(i) Silicon Nitride and Oxide Wet Etching

(e) Photolithography for TiN Pattern

Fig. 1 Schematic illustration of the procedure for fabrication of micro-sized tensile

specimens
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Fig. 3 Schematic drawing of micro-tensile
testing system used in this stud

P
2D, cos6 (1)

A g (He-Ne

632.8nm)
Dp
3.
31
(sputtering;:CFUBMS)  Si

TiN
(nano indentation test) .
(nano-indenter  XP:MTYS)
Berkovich ,
300 nm . 300 nm
1 TiN
Fig. 4

(continuous  stiffness method; CSM)

0.05s*
10

45Hz

. 90%
. Fig. 4
50 nm

10u N/s



2004

3.2
25 T T T T T T T 450 -
I - 7400 Fig. 5
20 - .’mm-—nl.-n..--l-l-.--l -+ 350 m
© | 1"."/ w‘*ﬁ...., . 4300 “ﬂ_’
% 15 | I.'. b \'..O....‘. 1250 o -
7 oF g Fig. 5
g ol /./ - 200 %
a h —=— Hardness | 1190 ¢
T sl —o—Modulus | |44 g?)
450
0 1 1 1 1 1 1 1 0
0 50 100 150 200 250 300
Indentation depth, nm
Fig. 4 Variation of hardness and eastic modulus with
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Fig. 5 Typica tensile load-displacement curve and the speckle patterns for narrow and medium
specimen with progress of the tensile deformation.
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