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ABSTRACT

The presence of a residual stress in a thin film affects the properties and performances of the film, so
the study of stress in a film must be very important.

In this study, therefore, considering the characteristics of PECVD process, it was discussed that the
residual stress, measured by sin?% method, fo TiN films deposited on substrates with different TECs
(thermal expansion coefficients) changed with film thickness.

As aresults, it was obtained that the residual stress of TiN film was compressive stress about all kinds
of substrates and increased with film thickness. Also, the compressive residual stresses of TiN films
increased in Si, Ti, STS304 order.

According to the above results, we confirmed that the changes of residual stress of TiN film with
substrates were due to the thermal stress originated form the difference in the TECs of the film and
substrates, and that the intrinsic stress had dominating effect on the residual stress of TiN film deposited’
by PECVD. And in this study, the intrinsic stress of TiN film was compressive stress in spite of the Zone

1 structure. It is due to the entrapment of impurities in grain boundary or void.
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Fig.1. X-—ray diffracting grains in specimen during a stress measurement.

(a) measurement of do

(b) measure ment of dg

Table 1. Values of Elastic Constants and Thermal Expansion Doefficients.

Thermal expansion E(Young's modulus) v
coefficient unit : Goa (Poisson’s ratio)

TiN 9.3 % 107 250 0.20

Si 4.6 x 107° 190 0.17

Ti 8.5 x 107° 120.2 0.361

STS 304 16.7 x 107° 190 0.30
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Fig.2. X-ray diffraction patterns of the TiN films
deposited on Ti substrate (Cu—Ka radia-
tion) .
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