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Abstract

The thesis followed the previous SICN
research in this laboratory on effect of
additiona S source.  Effects  of
simultaneously adding additional Si source
and catayst on SICN deposition and
properties were studied. The MPCVD
method was used to synthesize the ternary
SICN films on Si substrate with CH4 and N>
as gas sources, with Si columns coated with
Co catalysts on one side as solid sources.

On effects of timing of Si source and
catalyst applications, the results show it
plays an important role. The simultaneous
applications of both Si source and catalyst
can be divided into two conditions, i.e.,
either: (1) before or (2) during films
deposition. The films deposited by condition
(1) show crystals with more re-nucleation
phenomena, closer to T-SisNg crystal
structure, less Si content (Siz3Ci129Na40),
existence of S (2p)-C bonding, lower
nano-hardness and better field emission



properties (9360 mA/cm? a 20 V/mm). In
contrast, the films by condition (2) revea
the crystals with structure closer to a-SisN4
and show an additional amorphous layer
under the crystalline layer. The differences
in structure and property between the films
deposited by two conditions can be reasoned
by the following facts. The condition (1) is
close to the condition of carbon nitride
deposition on CoSix substrate, and gives
more chance for C atoms to react with N
atoms due to less Si source. The condition (2)
supplies more Si source and greatly dilutes
the catalytic effect of Co; therefore, more C
sites are replaced by Si atoms, and results in
no detectable S (2p)-C bonding. This
evidence is in agreement with the reported
statement that Si-C bonding can merely
formed at temperatures higher than 1100

In contrast, the Co catalyst under condition
(1) results in obvious Si-C bonding in the
film, implying the Co catalyst can reduce the
energy barrier of Si-C formation. The
condition (2) also gives more chance for the
substrate to react with gases to form an
addition amorphous layer. The difference in
nano-hardness between two conditions may
relate to difference in crystal structure.
Keywords: SI-C-N  NIP Electron field
emission

Keywords: SICN film, Field emission, Co
catalyst.
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