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Abstract: Tungsten carbide (WC) has been suggested as a new buffer layer for the GaN-on-Si technology. We have
investigated and optimized the sputtering condition of WC layer on the Si-substrate. We confirmed the suppression of
the Si melt-back phenomenon. In addition, surface energy of WC/Si layer was measured to confirm the possibility as
a buffer layer for GaN growth. We found that the surface energy(y=82.46 mJ/cm?) of WC layer is very similar to that
of sapphire substrate(y=82.71 mJ/cm?). We grow GaN layer on the WC buffer by using gas-source MBE, and confirm

that it is available to grow a single crystalline GaN layer.
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Fig. 1. Surface SEM image of (a) WC/Si and (b) peeled
WC/Si. REHEED pattern of Si(111) surface (c¢) without HF
treatment, and (d) with HF treatment. A (3x3) reconstruction
pattern was observed from the HF-treated Si(111) substrate.
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Fig. 2. XRD patterns of sputtered WC/Si layers. The sputtering
temperature was; (a) room temperature and (b) 700 °C.
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Fig. 3. Cross-section images of the annealed Si substrates
with the deposited Ga on the surface; (a) Ga-WC-Si interface
and (b) Ga-Si interface. Severe Si melt-back was observed

from the sample-(b).
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Fig. 4. Surface energy measurement results for (a) c-AlO;, (b)
Si0,, and (c¢) WC/Si surfaces. The measured surface energy
was (a) Vapos=82.7 dyne/cm, (b) vsi0x=44.9 dyne/cm, and (c)
Ywc=82.4 dyne/cm.
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Fig. 5. (a) XRD diffraction results of GaN layers grown on
WC/Si  template with/without LT-GaN buffer, (b)
image of GaN-A sample (without LT-GaN), and (c) surface
image of GaN-B sample (with LT-GaN).
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