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HVPE growth of GaN/InGaN heterostructure on r-plane sapphire substrate
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Abstract The a-plane GaN layer on r-plane ALO; substrate is grown by mixed-source hydride vapor phase epitaxy
(HVPE). The GaN/InGaN heterostructure is performed by selective area growth (SAG) method. The heterostructure consists
of a GaN layer, an InGaN layer and a Mg-doped GaN layer. NH; and gallium (or indium) chloride formed by HCI which
is flown over mixed-source are used as gallium (or indium) and nitrogen sources. The gas flow rates of HCl and NH; are
maintained at 10 sccm and 500 sccm, respectively. The temperature of GaN source zone is 650°C. In case of InGaN, the
temperature of source zone is 900°C. The growth temperatures of GaN and InGaN layers are 820°C and 850°C,
respectively. The EL (electroluminescence) peak of GaN/InGaN heterostructure is at nearly 460 nm and the FWHM (full
width at half maximum) is 0.67 eV. These results are demonstrated that the heterostructure of Ill-nitrides on r-plane
sapphire can be successfully grown by mixed-source HVPE with multi-sliding boat system.
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HVPE growth of GaN/InGaN heterostructure on r-plane sapphire substrate
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Fig. 1. The mixed-source HVPE with multi-sliding boat system.

3

t}. GaN/InGaNe] O]Z—’“a—?
In EFEF pd =HEVL

=1olME Ga 220 ‘317,‘—3_ A3
a2 WS ol&aidlth olFA 8 AXE multi-
sliding boat system®] Z}Z}9] wellol] =59 GaN/InGaN
olFHATRY 7 T5 AT 2] welle &
27F M2 FolA] FES THo|2 ebds] =
Multi-sliding boat®] FHA well> EZ A4S 9%
(Gatln) S, AHA well> (GatMg) SHAEE
Ho] p-GaN 52 AAAskdtt. 5% Ga?t NH7} pre-
cursor® AREERIT AElo] 7EAE NS ARESIIT
A-plane GaN 3~ r-plane Algtolo] 7| flof 73}
k. HCI 7129 pre-flow S AZl & 820°CollA
32k GaNE AT A8A] HCIl f3- 10 scem

o2 St olFHITEE ] fletd e
(SAG : selective area growth) S o]-&3}5th Mg
A4S 918k RF sputterZ SiO, ¥ °F 5000 A H=

o] FAZ —w]%‘r/} SAG e Si0, o] 7|#e

SR ARG AAs] e AYUEE e
g Aol 7hsdtaL, 714 oAl Hlste] 9184 o
Oﬂo] Ao z};@o] o)\q_ EL _xqg 0]5]. 7&3:%}_% SiO,
sl 9o Al TEFYT FHY FHOE I
AJERIT) 8429 InGaNe] AEAEL 9I3te] Sl
well(In+Ga)g gl 850°CollA A8, vAer p-
GaN 3¢ A4S I8t AR well(GatMg)s Fof
1050°ColA] st oldle] HCl §:& 27E 10
sccml 2 3T

POmﬁ

3. &3 3 nFE

Fig. 2& rplane Algo]o] 7|3 $Jof] A== a-plane
GaNe?] 244 +2=E5 BT Qi 87797 (hexagonal)
o] #+2E 7= Algtolo] 7132 c-plane, r-plane, m-
plane ZZ2]3 a-plane Algfolo] AA WS zl= 7|
S AT 4 ). C-plane Alolo] 7]H$]o] GaNe}t

e ARE AT 739 BIo) el AN A
e WA e oledd B4o] A9l et

2= @Zéﬁud% TH= AlgRolo] 713E o] 83t R
T Ag 4 A Hr} Fig. 2049} 2ol r-
plane /\]--4—0101 713 9ol A== a-plane GaN ZAA
< SUAAVE o= FHA FHO 2SS sl 9
ueta] SHAA] FQl RS ASeH ek He
Ao] FST= AL o 4 Q)

Fig. 32 r-plane /\]—J]r°]°1 713 flol 4373 a-plane
GaN 39 SEM ARIS Yepldt. 2dol|A{e}t o] r-
plane Atatelo] 9o JJ% a-plane GaNe= UAke] 2



8 H. S. Jeon et al.

[11-20]

@L—alnnml

[-1100]

Fig. 2. Schematic image of a-plane GaN layer on r-plane sap-
phire substrate.
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Fig. 3. Surface of a-plane GaN layer on r-plane sapphire sub-
strate grown by mixed-source HVPE.

o wjRlel S8 o] vEA ode HAS
of 7)ol "kl thsied gﬁ—‘?—«l Rl =
ERAl €t ol2d ddE & 7]
feiME gL ¥sh, HCl /% WSt 5o 43z
] ]

il

s
i
rO
_O‘L

2 A

E

o

p

=)
L B B

o] QM E =Ro|ME Fig 394 B F I%
THETERE Y F J= FEdt a-GaN EHES

S F JAt olu a-plane GaNZ2] S+ 1.4 um 4

Exch

Fig. 4= EL 2742 9|3 GaN/InGaN o] FH 22
Mekeoltt, FHAT] ohmic A4S 18t p-GaNg]
¥Hol e-beam FE7IE o]g3l] Ni/AuZ zHzt 35/

35A S 0, w971l EA et 2 9l
oA p-d=e] FAS flste NvAus 22 150/500 A
SR 2 & nAFPZAE flsl olFHRTRE
A F SioE xﬂ At =3 n-GaN F ¢l Ti/

1 ZF7b 500/500 A F2EIACE o] AlEE 600°CE

[ Ni/Au

— transparent metal

«— p—Gal\'

Ti/Al

B active

<«—a-plane GaN

r-Al,0,4 substrate

Fig. 4. The schematic structure of the SAG-GaN/InGaN het-
erostructure.

Fig. 5. Top-view image of SAG-GaN/InGaN heterostructure
grown by the mixed-source HVPE with multi-sliding boat system.
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Fig. 6. EL spectrum of the SAG-GaN/InGaN heterostructure
on r-plane sapphire substrate.
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