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Abstract: We demonstrated that self-separation FS-GaN (freestanding-GaN) was grown on MELO (maskless epitaxially
lateral overgrowth) GaN template by horizontal HVPE (hydride vapor phase epitaxy). Before thick GaN grwoth,
MELO GaN template was grown on patterned GaN template by MOCVD (metal organic chemical vapor deposition).

The laterally overgrown GaN would consist of a continuous well coalesced layer.

dislocation density) of seed and wing region were 8 x 10° cm?

The mixed TDD (threading

and 7 x 107 cm™, respectively. After thick GaN

grown by HVPE, the self-separation between thick GaN and sapphire substrate was generated at seed region. The

regions of self-separation for FS-GaN and sapphire were observed by FE-SEM. Moreover, Raman results indicated

that the compressive strain of seed and wing regions at FS-GaN substrate were slightly released compared to that of

thick GaN grown on conventional GaN template. The optical properties of the FS-GaN substrate were examined by

using PL (photoluminescence). The PL exhibited that donor bound exciton and donor acceptor pair were observed at

low temperature. The effects on optical and structural properties of FS-GaN substrate have been discussed in detail.
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Fig. 1. Schematic diagrams of the fabrication of self- separation

GaN on sapphire substrate.
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Fig. 2. (a) Cross-section FE-SEM image of the maskless ELOG
u-GaN air-bridge structure by MOCVD. (b) MCL plan view
image of the bottom surface of the maskless ELOG u-GaN.

Fig. 3. FE-SEM image of (a) backface GaN and (b) top surface
sapphire after self-separation respectively.
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Fig. 4. Raman spectrum of the E, (high) phonon mode of
self-separation GaN. (a) Wing region, (b) seed region, and (c)
without pattern GaN.
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Fig. 5. Comparison of self-separation GaN from low and room

temperature photo luminescence spectra, (a) 300 K and (b) 10 K.
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