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Outline of the talk

1. Introduction. Basic problems in SiC production.

2. Main idea of nanoscaledSiC film synthesis on Si: 
replacement of a half of Si atoms in Si crystal by 
C atoms by means of a topochemical reaction.

3. Atom substitution phase as the intermediate phase 
in first-order phase transition.

4. Experimental results and data analysis.

5. Conclusion.
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Why SiC ?

Unique properties of SiC:

VWide bandgap (ςȢσ σȢσὩὠfor different polytypes)

VVery high avalanche breakdown ς υɇρπ

VHigh heat conduction σ υ
ɇ

ɇ

VLattice of SiC is similar to AlN and GaN lattices

VPseudobinary solid solutions 3É# !Ì. are very 

prospective group of semiconductor materials with varied 

bandgap ςȢψ φȢρὩὠ
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Basic problems 

×For technological reasons SiC is necessary to deposit on 

Si substrates to integrate a number of new semiconductor 

materials in Si electronics.

×Lattice misfit between SiC and Si is about 20%        

(ὥ πȢυτσÎÍ, ὥ πȢτσφnm).

×Huge elastic stress due to the lattice misfit results in a lot 

of misfit dislocations and even cracking of SiC.

× It is necessary to provide some new stress relaxation 

mechanism during SiC epitaxy on Si substrates.
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Atom substitution of a half of Si 

atoms by C atoms 5

Si

C

Si SiC



The conventional CVD growth 

due to a new phase nucleation 

on the substrate surface

Solid phase epitaxy through the 

atom substitution phase due to 

the chemical reaction between 

CO and Si monocrystal
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Schematic comparison of the two mechanisms 

of thin film epitaxy
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Main idea. Chemical reaction 

resulting in the pair of point defects

ἡἱÓÏÌÉÄἍἛÇἩἻO ἡἱἍἱ ╥ἡἱ ἡἱἛOἡἱἍÓÏÌÉÄ+ἡἱἛÇÁÓᴻ

To decreasethe elastic stress it is necessaryto provide pairs of point

defects. A strong elastic interaction between them provides a very

efficient mechanismof elasticstressrelaxation
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Thermodynamictheory of an

intermediate state
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Thermodynamictheory of an

intermediate state 9
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Ab initio modelling of an 

intermediate state 10
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Experimental setup

Two vacuum furnaces for nanoscaled SiC epitaxy on Si wafers

1.5 inches 8 inches
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Samples of SiC on Si wafers

6-inch template 4, 3, 2-inch templates
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Surface of 150-nm SiC layer by AFM13



SEM images of 100-200 nm SiC layers 

on Si with pores 14


