Preferentially oriented growth of diamond films on silicon with nickel interlayer
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Supplementary Materials

Diamond growth on unseeded 10 nm Ni layer on Si (1.5 % methane for 9h)

Fig. 1.  SEM image after 3h CVD environment exposure on unseeded Ni layer (10 nm) on Si.  Diamond nucleation is poor and diamond grains lacking stable crystalline structure are observed (marked by yellow square).  Such structure is known as ballas or cauliflower type growth morphology. 
Fig. 2.  EDS analysis.  Spot-2 (top) indicates the formation of a Ni-C-Si intermediate phase in-between the diamond seed during the CVD growth process.  EDS spot-1 (bottom) indicates the corresponding signals at the developing diamond grains.  (The Ni and Si signal are largely due to spectroscopic signal from underneath the diamond grain.)
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Fig. 3.  Raman spectroscopy indicates no diamond peak at 1332 cm-1 and the scattering intensity due to NDC (D & G peaks) is negligible thereby confirming the Ni consumes carbon while also reacting with Si to form a Ni-C-Si phase which limits the nucleation of diamond. 
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Fig. 4.  SEM image for Ni-precipitation on Si substrate as nickel nanodots when 10 nm Ni is annealed for 3 h at 750 °C in N2 atmosphere.
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Fig. 5.  XRD analysis of diamond film grown on Si with and without Ni interlayer with 1010 cm-2 diamond seeding density. These data show that the diamond film texturing is substantially improved with Ni interlayer compared to bare Si substrate grown with the same seeding density.
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