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FIG.1 Typical XPS Spectra of GaN Epilayers on

Sapphire Substrate( Sample# 2)
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Table 1 Stoichiometry and Background Carrier

Concentration in GaN Epilayers
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FIG. 2 Dependence of Background Carrier

Concentration on N Atom Content in GaN Films



748 o &

s
L

14 22 %

AL L AHSERRAE K ORI GaN g, N Ga
JEF Z AR AR A R AR K A 2 B b, AR 1 ]
VL B, HAEES I N Ga IOALF TF i B A 1 B
RBCLE, BT PYASFE AR b, Ga M SR & T N Y
T fEARMGE B A GaN M, 755 Ga 11
WR, IREG BN 00 Ga IF ST N 15
b, FEBE N SR AR R XPS 4R

(ARG i, JCTT S 7R B . IR N A
TET GaN WA T SR TR, KW N AL
TEARMEB A GaN WP g — AN, iy B2 T
BRHOEB I GaN W 2RI n B S 2 RA,
IX 55 SR TR 2 AR

3.3 {kZitE k3 RBS/Channeling & A5/ 05

Bl 3 =ANANIE] GaN #7754 T 15U /i
% ( RBS/Channeling) . JL9 B abe TR 1FE
mn N 5 hE2r 58 46, 51% +49. 1% F1 49. 51% , Ga
(5 42 3 4 53. 49% . 50. 9% F1 50. 49% . =Nk
it [ g5z /) 77 B LG (X ) HECIK R 1.5%  3.3% Al
4.3% . M7E N 0 51, 54% #£ 5 (1) RBS 5256+,
AR M+ 3] 7400 0% ( Pl A A ) L AR AR, N B A AR 6
R FGRESH(n a PE) POV % Lo N5 B v (R RE b (2
l ¢) (T8 G BEAFAF 20 FF f a 1R VA 38 7™ 400 BE N 5
BL 7 2R BE 1 19 SR B o BT, B9k GaN 5
ALOs FAZ ST, 30 7= Ak 59 AN K, SR
B2 LG ( ST PR I fe AN = BIER) R 12% 5 1) ¢ FF 5l
() 98 38 7™ 2 N GaN 2 11 JF 4 s b THBE IR, #5608
GaN 5 ALOs 28 S I, fe /AN #iLE ik 25%
A& a FEMEAS FAL I dse /AN P= B bL i) A% 2. XK
WY N5 ARG R FE o 0 &5 & B IR T N 75 A
] e R .

X iR s gh gk B, IRATHLAE T IR — PP AR R
AT L, L ALOs B ERAEK GaN B, d1 T X H
# 2 AFAEAR K IR Sl % AL ( 13. 8% ), AS AT ik f tth
TE GaN PR A o | 345 K (R 07 5 R Gl g, 3K ey S
ROV B 1) A7 6 25 5% W) S 58 1) V4 38 7= B N 78 AL AE
GaN 5 — Fofr s e BE, JEA 5 0] 75 U VA 28 7
BT T2 KoTik, (HE E g st 7548 I A1.Os 54 4E
J2: GaN Z ) [¥) dis ks G HE, A Sh A% 501 7E( 0001) i [
LHEFHE AT R, TS B 5 T ARG GaN R
(1) 45 it 0, A6 95 GaN [ de /D = 8 bL IS, FATT iy
WPIWE ST TAE 2B, RBS/VA T X 5 2 X A7 3 F0

e BRI R MR IB A0 GaN B T
AE R AE & R — 50", X a3 A £ i 45 5 BT A1
L] B S A K A% SR C (0 A TS A K A B T
HIMEL%.

a 46.51% B N
BB

N b49.1%M N

2

Value of Channeling Yield

s BEEE sEEbY sEE B

¢ 49.51%M N m;m

R Y

100

20 300
Charmel Number

400 SO0

B3 MOCVD /I =AY GaN/ALOs Ff: & (Bl BL ik A i i
i EP RS a M N BN 46,519 b N N BN 49. 1%, ¢
W N Wt 49.51%.

FIG.3 Rutherfold Backscattering/Channeling Spectra
of Three GaN Samples The N atom contents in three

GaN films are 46.5%, 49.1% and 49.51%.
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FIG. 4 Room-Temperature Photoluminescence

Spetra of the Samples The N atom contents in

three GaN films are 46.51%, 49.1% and
49.51% , respectively.
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Influence of Deviation from Stoichiometry on Crystallinic Qualities
and Optoelectronic Properties of MOCVD GaN’
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XIONG Chuan-bing and PENG Xue—=xin

(Institute of Materials Seience, Nanchang University. Nanchang 330047, China)

Abstract: The stoichiometry of GaN layers was determined using X-ray photoelectron spectroscopy ( XPS). while the
crystallinic qualities and optoelectronic properties were measured by Rutherford Backscattering ( RBS) and ion channeling
measurements. Van der Pauw Hall method and photoluminescence (PL). respectively. The results indicate that as the atom
concentration in GaN layer decreases. background electron concentrations will increase but the value of Xuwix(the ion channeling
minimum yield) decrease, at the same time, the intensity of the PL band edge emission become strong. The phenomena can
be explained as follows, nitrogen vacancies are formed easily in the Ga-rich GaN films and the high background carrier
concentration clearly results from a high concentration of the nitrogen vacancies: V'~ can relax the lattice mismatch between the

sapphire substrate and as—grown GaN and can improve crystallinic qualities of the GaN films.
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