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GaN epitaxy growth by low temperature HVPE on CoSi, buffer/Si substrates
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Abstract We fabricated 40 nm-thick cobalt silicide (CoSi,) as a buffer layer, on p-type Si(100) and Si(111) substrates to
investigate the possibility of GaN epitaxial growth on CoSi,/Si substrates. We deposited GaN using a HVPE (hydride vapor
phase epitaxy) with two processes of process I (850°C-12 minutes + 1080°C-30 minutes) and process II (557°C-5 minutes +
900°C-5 minutes) on CoSi/Si substrates. An optical microscopy, FE-SEM, AFM, and HR-XRD (high resolution X-ray dif-
fractometer) were employed to determine the GaN epitaxy. In case of process I, it showed no GaN epitaxial growth.
However, in process 1II, it showed that GaN epitaxial growth occurred. Especially, in process I, GaN layer showed self-
aligned substrate separation from silicon substrate. Through XRD ®-scan of GaN <0002> direction, we confirmed that the

combination of cobalt silicide and Si(100) as a buffer and HVPE at low temperature (process 1I) was helpful for GaN
epitaxy growth.
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2 % AZFE 7]Hol GaN AHGAL Fldy) Y8, PE Si(100), Si(111) 719 Aol MHZOZ 40nm FAL =
HELZAll g FPAZY " FLdEAAlols & d408 HVPE(hydride vapor phase epitaxy)® shte
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ol AAyHA asken, FANNA = oFdFge] A=A} 53] AN FAF] o3 AHE 7|z Ay
?l 71AEE #4E BYow, XRDE GaNel 0002 #3ke] AAA (crystallinity)e o-scan®® 213 A3} (100)H ek
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(a) (b)

{(c) (d)

Fig. 1. Optical images of GaN layer by process II; (a) GaN/CoSiy/Si(100), (b} GaN/CoSi,/Si(100) in UV mode, (¢) GaN/CoSiy/
Si(111), and (d)GaN/CoSi,/Si(111) in UV mode.

(a)

(b)

Fig. 3. FESEM microstructures of GaN layer by process II; (a) surface image of GaN/CoSi,/Si(100), (b) vertical image of GaN/
CoSi,/Si(100), (c) surface image of GaN/CoSi,/Si(111), and (d) vertical image of GaN/CoSi,/Si(111).
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Fig. 4. XRD e-scan for crystallinity with process Il and HVPE HT 20 um growth; (a) GaN/CoSi,/Si(100), and (b) GaN/CoSi,/Si(111).
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