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Effects of rf nitrogen plasma on the growth of GaN thin films by
remote plasma-enhanced metal-organic chemical vapor deposition
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GaN¥ 34 eVe SAUES e AP Moy MxAZA 429 FMAAZ de gd
Atk #a o] EA AAFd FE ol&xe MOCVD (Metal-Organic Chemical
Vapor Deposition) W2 1,000 °C ©o]’d9] 128 "oz 3lu o]gls] ozj7lx] #A|
HEE o7l gt} ¥ MBE (Molecular Beam Epitaxy) ®H¥ & GaN A %& ¢
84 A49 22 ECR (Electron Cyclotron Resonance) plasma source, rf radical plasma
sourceg ©] €39, 700 °C F2MA ALAHAE stz Juhll] B dFdME 7189
MOCVD W ollA A}838t= NHz WAl of 4 Eet2olE o] &8 ALA4ZE A=3g
om, AL Fetzvie] EAF A4 ZTERuirl GaN oY ¥ Ao njxle g disio]
nEs.
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AEo Al8-¥ RPE-MOCVD (Remote Plasma-Enhanced MOCVD) #sle A3
A GaN g2t Ao HFS=F 24 A Aoz Fujo] A W&} ureh At
He olv] B g Z2oh[2] Rf A4 EgZ2uleE 974 31 cmd) Ad@d 2
ol 71 ;oA ok 20 cm HoR EoA YA oW, TEGax ¥+-&¢7Ival A7 15 cm
o 7t£=8 & HAst ride] A BASAC. Rf 24 Z82ute] EA4HrlolE OES
(Optical Emission Spectroscopy) W ol ©]£=521 apertureE o] &3 Yurzgl =
AU E ol &3t FHAHQ g9 F=utE Byt
3.43% ¢ &

GaN .%o AR = Fh Egzvlde U3 o7 2950 EA%eY, 2
A BAs 9a, o] o3 Aoz dA gt B dFNAME Fig. 19 YEld v}
9} o] 49 2nd positive series (C’ll, — BT, 300~460 nm)$} 1st positive series (B®
Mg — A%, 530~1,000 nm)gt 2HEE A% ooy o7l AAER (N)o] 23
L2HEYo] ZAFHASY, 2nd harmonic WAL BAERA doh[34] Ze)li ECR
sourceol M YEYE Np' (3914 nm) 2% 39 rf radical sourced|r] #AHE 745,
821, 869 nm ZEA A A YEitr FAh(34] /M3 FE 2L = 776 nm T
AE 7IFCR 4ol o4y 4 °3°"°ﬂ*194 Egtznl 54& vlasd Bton, A9
A 7R VIFLE FHNES xFo2 FAYRS y2og HAAY. Fig. 20
Eotzvt g4 YA ZRE 71‘&77}114 WA re] ¥M3tE Jehgioh

500 mTorr ¥§7] oM f Beo] 20014 60 WoZ Z7}3haA Ga dropleto] 4}
71 ZeA 5353 GaN7t dAsle 2002 H3slgrt 182z of A8 27}
et 84 499 fide]l FEcn #GE £ glon Fig. 3(a)ol JERH OES 24
Bz ol ARt gt Fig. 3(b)ol Yebd vig} gho] wrg-7) gt Zrbo] uhg}
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Fig. 1. Typical optical emission spectrum Fig. 2. Nz plasma emission intensity
taken from rf Nz plasma. profiles along vertical axis.
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Fig. 3. Changes in optical emission intensity with (a) rf power, (b) reactor pressure.
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