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Abstract — The diamond thin films on Si which 20V (Film A), 80V (Film B), 140V (Film C) and
200V (Film D) had been applied respectively between filament and Si substrates during growth
were analysed with SEM, HRTEM and AES. Judging from those results, the diffusion of carbon
increased due to the increment of the energy of active hydrocarbon ion (C,H, ) and also the
SiC layers were formed as the result of chemical bonding of C,H, with Si. The amount and
depth of SiC layer increased as the potentials increased. The interface adhesion of these films
were also measured with Pull test which is the most accurate and general method in evaluation
of thin film adhesion. The film (D) which SiC was formed most deeply and widely exhibited the
most adhesion in diamond/Si interface. Meanwhiles, the film (A) which had most shallow SiC layer
and low SiC concentration exhibited very weak adhesion compare to film (D). Judging from the
observation and X-Ray Mapping of fracture surface, the film (D) was fractured in Si below interface
and the film (A) was fractured in diamond thin film/Si interface. Also, there are many voids in
film (A) and a little in film (D). Conclusively, it is possible to grow the high strength and condensed
diamond thin film without pores because the energy of active hydrocarbon ion was increased by
elevation of potentials during growth.
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Fig. 1. Scheme of reaction part of EACVD.
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Table 1. Growth conditions according as the Potentials
between filament and substrate increases

Filament temperature (°C) 2000
Substrate temperature (°C) 850
Pressure (torr) 70
Growth time (hr) 6
Substrate material p-Si(100)

Distance (Nozzle-substrate) (mm) 20
Filament bias (V) ~—20
CH, in 100 sccm H; (scecm) 1.0

Substrate treatment 1u Dia. P.T.
Potentials (V) A=20, B=80,
C=140, D=200
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Fig. 2. Specimen preparation of diamond thin film for
TEM observation.
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#‘ig. 5. Surface morphologies of the diamond thin films
grown as the potentials increases. A=Film (A),
B=Film (B), C=Film (C), D=Film (D).
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Fig. 7. HRTEM image of interface structure between
diamond thin film (D)) and Si. SiC intermediate
layer can be seen.
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Fig. 12. Fractographs which were observed the fracture surfaces on Si substrates after Pull testing. A=Film
(A), B=Film (B), C=Film (C), D=Film (D) (DFSS=Deeply Fractured Si Site).
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Fig. 13. The fractographs which were observed the fracture surfaces beneath the studs after Pull testing. A=Film
(A), B=Film (B), C=Film (C), D=Film (D).
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