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Fig. 1 XRD w-20 scanning spectra of sample A , B, C, D and E
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Fig. 2 XRD w-20 scanning spectra of samples (AlGaN peak )
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Fig.3 Comparison of XRD results between sample D and
sample F
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Fig. 4 Monochromatic CL images and the fitting curve at 10K
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Fig. 5 Monochromatic CL images of sample A taken at (a) A=247 nm and (b) A= 251 nm ; sample B at (¢) A=252 nm,
(d) A=256 nm; sample C at (¢) A=251 nm and (f) A= 255 nm ; sample E at (g) A=251 nm and (h) A=255 nm .

3 & it

SKHI MOCVD 3578 AIN /i 5 A AR A K
Alo.s Gao.u N I 3 38 55 43 BF XRD A BRI 2 S ik
FW] Alos Gaou N BEH L AR B B4 LA R )5
JE R g M Al BRFARAY R T AR .

SEH .

[1] YOSHIDA H,KUWABARA M ,YAMASHITA Y ,et
al . AlGaN-based laser diodes for the short-wavelength
ultraviolet region[J].New J Phys,2009,11.125013.

[2]JAHMAD I,KRISHNAN B,ZHANG B ,et al .Dislocation
reduction in high Al-content AlGaN films for deep ultra-
violet light emitting diodes[J]. Phys. Status Solidi A ,
2011,208 ;1501-1503 .

[3]ZEIMER U ,KUELLER V,KNAUERA A, et al. High
quality AlGaN grown on ELO AIN /sapphire templates

[JJ.J Cryst Growth ,2013,377 .32

[4]KIM M ,FUJITA T,FUKAHORI S ,et al .AlGaN-based
deep ultraviolet light-emitting diodes fabricated on pat-
terned sapphire substrates [J ]. Appl Phys Express,
2011 ,4 ,092102-092102-3 .

[5] PENG D,YAN J C,WANG J X ,et al .282-nm AlGaN-
based deep ultraviolet light-emitting diodes with im-
proved performance on nano-patterned sapphire sub-
strates[J ]. Appl Phys Lett ,2013,102;241113-241116 .

[6 ] TSUBASA N ,KENICHIRO T ,HIROSHI S ,et al .Com-
bination of Indium-Tin Oxide and SiO: /AIN dielectric
multilayer reflective electrodes for ultraviolet-light-emit-
ting diodes [J]. Jpn J Appl Phys,2013,52.08JG07-
08JG07-3.

[7]CHEN P,CHUA S J,MIAO Z L .Phase separation in
AlGaN /GaN heterojunction grown by metalorganic
chemical vapor deposition [ J ]. J Cryst Growth,2004,
273.74-78 .

[8]SUN Q ,HUANG Y ,WANG H ,et al .Lateral phase sep-



172 #ooR W

o

w5 B A 2014

aration in AlGaN grown on GaN with a high-tempera-
ture AIN interlayer [ J ]. Appl Phys Lett, 2005,
87.121914 .

[9] PINOS A ,LIUOLIA V ,MARCINKEVICIUS S, et al.
Localization potentials in AlGaN epitaxial films studied
by scanning nearfield [ J ]. J Appl Phys, 2011,
109113516 .

[10] FENG Lei,HAN Jun,XING Yan-hui,et al.Optimized
grow th and composition investigation of AlGaN materi -
als with high Al composition [J]. J. Optoelec . Laser
2012,23,9.

[11JCANTU P, WU F, WALTEREIT P, et al. Si doping
effect on strain reduction in compressively strained
Aloa9 Gaos1 N thin films [J ]. Appl Phys Lett,2003,
83.674 .

[12]XIE J Q,MITA S,RICE A ,et al.Strain in Si doped
GaN and the fermi level effect [J]. Appl Phys Lett,
2011,98 :202101 - 202101-3.

[13JKHAN M ,SHATALOV M ,MARUSKA H, et al. In-
vestigation of the Heterogeneous decomposition of am -
monia in an inverted , stagnation-point flow reactor[J ].
Jpn J Appl Phys :Part 1,2005 ,44 ,7191-7206 .

A study on structural and optical properties of Alo.cGar 4N films grown
on AIN /sapphire templates

WANG Junjun ,LIU Ningyang ,ZHANG Kang ,ZHANG Zhiqing ,ZHAO Wei,FAN Guanghan ,ZHANG Na ,CHEN Zhitao
Guangdong General Research Institute for Industrial Technology (Guangzhou Research Institute for Non-ferrous
Metals) , Guangzhou 510650 , China

Abstract ; In this work , Alo.sGao.« N films grown on AIN /sapphire templates by metalorganic chemical va-
por deposition (MOCVD) system were characterized by high resolution XRD and low temperature cath -
odoluminescence (CL) methods. It’s found that there exists phase separation phenomenon in the films by
XRD measurements . The optical properties obtained from CL spectra confirmed this phenomenon further .
The generation of phase separation is attributed to stress relaxation in thick films and the low surface mob -
ility of Al atoms .
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