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In this study, we have deposited arrays of nanostructured diamond platelets on single
crystalline diamond substrates in regular arrangements using microwave plasma
chemical vapor deposition. Through focused ion beam and el ectron microscopy, it is
suggested that the formation of the arraysis resulted from the twins in the single
crystalline diamonds. We a so used a dome-shaped el ectrode to improve the
uniformity of diamond formation in bias-enhanced nucleation. The deposited
diamond can be uniformly distribution over a1 x 1 cm? area on silicon substrate,

The mechanism is proposed as follows based on the el ectron microscopy observations.
Epitaxia SiC in volcano-like shape was formed on conic Si which is caused by bias
etching. The volcano SiC provided the nucleation sites for the following formation of
diamond nuclel which can be epitaxial crystallitein theinitial stage.
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qaﬁlz' (8) SEM image of cone-like particles synthesized by the 5% CH, concentration for 1 min. (b)
A high-magnification view of (a)
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ﬁ%\H‘ () Cross-sectional bright-field TEM ﬁ'—“ (8) HRTEM image of a cone without diamond
on top with the inset of the FFT pattern, showing
SiCin epitaxial with the Si cone. (b) Another case

_ _ _ with abigger Si cone, showing formation of a grain
view of the marked regions1 and 2 in (a), boundary between both SiC crystals.

respectively, and (d) and (e) corresponding
selected area diffraction (SAD) patternsin Si

[011] zone axis shownin (b) and (c),

showing the cone-like structure on Si (100)
substrate, (b) and (c) High-magnification

q".%ﬁ' " (d) HRTEM image of diamond on SiC. (b)
Enlarged view of the region around the black
arrow in (). (c) and (d) FFT patterns from the
white-framed regions on the | eft-hand and
right-hand sides in (b), respectively, showing the
orientation relationship between diamond and
SiC.
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