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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 1 (850°C-12 minutes + 1080°C-30 minutes) and process Il (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 II, it showed that GaN epitaxial growth occurred. Especially, in process II, 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 II) was helpful for GaN
epitaxy growth.
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2 o AT 7]¥el GaN NS Rl 98, PE Si(100), Si(111) 713 HHe HHZFOZ 40nm FA 9 A
PEAHAIEE JAAAAY. FAE IXEHTAO|E Fo 459 F HVPE(hydride vapor phase epitaxy)® =
850°C-12%- +1080°C-30% (58D, B s} 2712 557°C-5% +900°C-58(FAIM) A0 2 717} vro] zl8)ste] Bl
GaN®| o974 Aot A, FARAAWA, FAFE WA, 28] HR-XRDE 18Tt F8I2= GaNe| o974
ol IPHA Fokon, FAINNA = ddlFAgde] IP=HAT. 53] F-Ne I3l oJs) deT 717 Ay Es
o] 71#Ey AAS HYOoH, XRDE GaN2l 0002 W3kl AAA (crystallinity)E o-scano2 13+ A3 (100)H 3k
A E3 IALEL YA EE HAFORE F8alal A4 HVPES sk Zeo] GaNeo| o|7)/d | Falatitt.
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Fig. 1. Optical images of GaN layer by process II; (a) GaN/CoSi,/Si(100), (b) GaN/CoSi,/Si(100) in UV mode, (c) GaN/CoSi,/
Si(111), and (d)GaN/CoSi,/Si(111) in UV mode.

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 o-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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