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Diamond Films Deposited on Copper With Different Interlayers

TIAN Meng kun', YU Zhi- ming', LIU Xue zhang!, GE Jing- xuan', WANG Ling', HU ANG Chen?
(1. School of M aterials Science and Engineering, Central South University, Changsha 410083; 2. Kingray New M aterials
Science & T echnology Co, Ltd , Changsha 410083)

Abstract: Diamond films were deposited directly on pure copper and copper substrate pre- coated with four different in-
terlayers(T1i Nb Ni W) by hot filament chemical vapor deposition (HFCVD) . The surface morphology, film quality were
characterized by scanning electron microscopy (SEM), micro raman spectroscopy, respectively. The adhesion of the dia
mond films was measured by Vickers hardness tester. T he results show that from Raman spectra, diamond film with the
high purity can be synthesized on all samples, high diamond nucleation of different substrates results in low diamond par
ticle size which is bigger on Ni interlayer, which is bigger on Ni interlayer; the adhesion of diamond films deposited on
copper with Ti interlayer is the best, but the quality of substrate with Ti interlayer is the most. T he adhesion of diamond
films deposited on Nb, W interlayers is the worst.
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Table 1 Deposition parameters of diamond thin film
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Fig. 1 Surface morphologies of diamond films deposited on Cu substrate (a) and different interlayers of Ti(b), Nb (¢,

Ni(d), W (e
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Fig.2 Schematic diagram of nucleation and grow th of diamond particles
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Fig.3 Raman spectra of diamond films deposited on on Cu substrate (a) and different interlayers of Ti(b), Nb (¢, Ni
(d), W (e
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Fig.4 SEM images of indentation of diamond films with various interlayers of Ti(a), Nb(b), Ni(c), W (d)
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Table 2 The linear thermal expansion coefficient of different Ni
materials and its difference with Cu and diamond (10" °K™ ") ’ o
370 C
a Cu 5
(20~ 800 C) ’ ’
Ti 10. 1 10.9 7.1 : @
W 4.8 16.2 1.8 >
Nb 7.1 13.9 4.1
Ni 15.0 6.0 12.0 Ti Ti Cu
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