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For the enhancement of the diamond film properties, a new method, what is called the cyclic process, is
invented.  It-can be simply achieved by turning a source gas flow rate in a reaction system on or off. For the
‘increase in the diamond film growth rate which is comparable with that in the normal process while maintaining
the high diamond quality, the interlayer deposition method on silicon substrate prior to the cyclic process is
ihtroduced. Irrespective of the substrate kinds and deposition conditions, the diamond nucleation density was
enhanced by the cyclic process. Therefore the selective deposition of diamond film on glass substrate could be
achieved using the cyclic process. The highest nucleation density was obtained under the condition of the
higher growing/etching time ratio in the cyclic process. Conversely, the diamond quality was enhanced under
the condition of the 10§ver growing/etching time ratio in the cyclic process. For the cyclic modulation time
interval, namely the time for one cycle in the cyclic modulation process, both the diamond nucleation density and
the diamond quality were enhanced with increasing the cyclic modulation time interval.

For the effect of the cyclic process to the texture growth of diamond film, first of all, the increase in the density
of {100}-oriented grains as well as the film uniformity is investigated. The film uniformity increased by
applying the cyclic process during the nucleation step. The evolution of the film morphology indicates that the
increase in the carburization time decrease the tilted angle of the {100}-oriented texture morphology. The cyclic
process applied during the growth step has a detrimental effect on the {100}-oriented texture growth. In
contrast, the coverage area of the film as well as the density of {100}-oriented diamond grains could be increased
by applying the cyclic process during the nucleation step. The properties of the diamond film were found to be
strongly dependent on the etching time interval in the cyclic process. With less etching time than growing time
in the cyclic process, not only the density of the {100}-oriented textural grains, but also the parallel degree of the
{100} plane of the film with respect to the substrate, was proved to be enhanced.

The current on the substrate, which was induced by the plasma, and the gas components in the plasma were
measured. Based on these results, the causes for the cyclic process effect on the diamond film properties were
discussed in detail. In addition, the growth distributions of the diamond grains on the substrate surface

according to the different process are described step by step.
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FIZT, Ao, SiIEBRERICKELEAZ VDBAT I AT LKESF A ERBEITBVET A2 Vv 7
0¥ AR REEERIPICEATIZ LIk Y, BRMBEARESEIHELER L, ZOF A TIE, AL 2
BUDRETTATITEY . FA Y LIREEMS A Y ORARICRERETRT 5. L, BRICKET T X~ iR
HTBI LIk, ERIORBELA XY FET v FLIFBE L bz, BRIOFA¥E L NEREOBEE
L. 22 Si BEEDTHICT vy F U7 LT, Si BREROFMICH > BN ETRT B, & bITI ORI ERICA
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BLED & 3 AL TIX, 4 Ve FEBED Si BER~ORFREENPRBIZBNT. LW A2 Y v Fax
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o, BAES A YEY FEEOREILOWVT, RRBICKRNEED. BEBOBRALT T3, LER-T. B&
Br& 4 ¥ ey FEBREICEL TEROICAEERE 0H 25T, BEREOH LV 0 X0BRICbAE < F
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