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Diamond Film Nucleation on the Mo substrates by HFCVD

WANG Ting, YU Zhi-ming, YOU Xiao-long, FENG Jie
(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

[Abstract) The diamond thin films were deposited on Mo substrates via hot filament chemical vapor deposition
(HFVCD). The surface morphology and the texture of the films were investigated by scanning electron microscope (SEM)
and X-ray diffraction (XRD) respectively. The results show that the nucleation density drastically increases when the carbon

concentration is between 2% and 3% , while the nucleation density is quite low as carbon concentration is lower than 2%.

The nucleation density decreases with further increasing carbon concentration over 3%.
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Table 1 Parameters of diamond thin film deposition

Technology parameters Parameter values

Filament temperature/C 2100~2300
Substrate temperature/C 650~850
Filament substrate distance /mm 8~10
CHy: H2/% 1~5
Chamber pressure/kPa 3.5
Deposition time/min 20,60
Total flow/cm? * min™! 50~70
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Fig.1 SEM images obtained at various carbon concentration,
deposition time is 20mins; (a)1%;(b)1. 5% ;(c)2%;(d)3%
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Fig.2 SEM images obtained at various carbon concentration, ,
deposition time is 60mins: (a)1%;(b)1. 5% ;(c)2%;(d)3%;
(e)4%:(DH5%
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Fig. 3 Diamond nucleation density vs carbon concentration

curve(Deposition time: A. 20mins; B, 60mins)
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Fig.4 Diamond grain size vs carbon concentration curve

(Deposition time: A. 20mins; B, 60mins)
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Table 2 X-ray data of intensity and d-spacing from
a diamond film(Fig. 2} and from the power

diffraction of natural diamond

) Measured Standard
Index

d/nm T/ Tnax d/nm i/ Imax
(11D 0. 20605 100 0,20603 100
(220) 0.12639 34.3 0,12614 25
311 0.10761 .  15.5 0,10754 16
(400> 0.08910 13.2 0.08916 8
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