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Effect of deposition parameters on texture of
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Abstract: TiN thin films were deposited on (111) silicon substrate at room temperature by using self-made filtered ca-
thodic arc plasma system. The ion energy and density bombarding onto the films surfaces were changed by adjusting the
negative substrate bias and N, and Ar gas flux. The effect of deposition parameters on the texture of TiN films was studied
on the view of ion bombardment. The atomic force microscope and X-ray diffraction were employed to characterize the mi-
crostructure and morphology of the TiN thin films. The results show that the TiN thin films deposited by filtered cathodic
arc plasma are very smooth, and the particle sizes of the TiN is 20 ~ 70 nm. And with increasing negative voltage and Ar
flux, the preferred crystalline orientation is on the denser ( 111) orientation. Comparing the two modes of( 6 = 20) and
grazing angle incidence( 1.5°), it finds that the orientate plane ( 111) parallels the film surface under high Ar flux, and
the (220) and (200) orientate in the plane of film.
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Fig.1 Diagram of filtered cathodic

arc plasma source system
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Fig.2 AFM images of TiN film deposited

(a) —N; and Ar fluxes are 50 and 0 cm®/ min,

respectively, negative bias is — 100 V;

(b) —N, and Ar fluxes are 50 and 10 cm®/ min,
respectively, negative bias is — 100 V
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Fig. 3 XRD patterns of TiN film depending
on Ar and N; gas flux and
negative bias during deposition
(a), (b) —Nyand Az flixes are 40, 10
em®/ min, respectively;
(¢), (d) —N, and Ar fluxes are 45, 10
em®/ min, respectively;
(&), (f) =N, and Ar fluxes 50, 0

em®/ min, respectively
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Fig. 4 XRD patterns of TiN film deposited
under different Ar and N; flux and

negative bias with two modes

(a) =N, and Ar fluxes are 40, 10 cm>/ min, respectively;
(b) —N; and Ar fluxes are 50, 0 cm’/ min, respectively
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Fig. 5 Electron diffraction patterns of
TiN films at — 400 V

(a) —N; and Ar fluxes are 50, 0 cm?/ min, respectively;
(b) —N, and Ar fluxes are 45, 5 cm®/ min, respectively;

(¢) —N, and Ar fluxes are 40, 10 cm®/ min, respectively
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