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Table 1 The growth paraneters of InN thin filn samples
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Fig 1 X-ray diffraction spectra of InN filn samples grown at different tem perature
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Study on In Segregation in InN Films Grown by
M etalorganic Chan ical Vapor D eposition

XU Feng CHEN Dun-jun ZHANG Rong XIE Zrli,
LU Bin LU Qrjia JANG Ruo-lian ZHEN Y ou-liao
{( Jiang su Provincial K ey Laboratory of Advanced Photonic and E lectronic M aterials

Deparment of Physics N anjing University, Nanjing 210093 China )

Abstract InN materials have been attracting a lot of attention for its pran nent application in electronic and
optical devices campared with GaN and AN, InN has snaller effective m ass and higher electron drift velocr
ty However the growth difficulties due to low grow th temperature and lack of lattice atched substrate re-
stricted the evolution of InN-based devices more and more efforts are made mn efficiently deposit InlN filns
w ith better quality InN filns were synthesized on the (0001) sapphire substrates at different grow th tem pera-
tures by metal organic chem ical vapor deposition (MOCVD), the grow th source materials are trin ethylind im
(™M 1), trmethylallim (T G) and anmonia(NH;). The physical properties of the filnswere characterized
by a series ofmeasurements W e fully studied the characteristic of NN filns by variousmethods such as X -ray
diffraction (XRD), atamic force m icroscope (AFM ), X-ray photoelectron spectroscopy ( XPS) and Raman
measurements Itswell known that the grow th tem perature is one of themost inportant paran eters in grow th of
InN films so in our study we focus our attentionmainly on the effect of grow th teamperature Itwas found that
600 'C is a suitable grow th tanperature for IlN fims the suitable tanperature can inhibit the surface segrega-
tion phenanenon of In on the surface of NN films But at a lower or higher tan perature itw ill lead to a surface
segregation of In on the NN films The crystallne quality and moiphology of the surface for the sample w ithout
surface segregation have been mproved canpared w ith the samples with surface segregation In addition it
was also found that the residual stram m InN filns ncreased with increasing grow th tanperature by Ranan
analysis the E, ( high) model frequency shift toward high frequency w ith ncreasing grow th tem perature and
this shift is due to the presence of residual themal strain in the N filn. When the grow th tanperature is
lower the residual themal strain cane nto being due to the different them al expand coefficient betveen the
epitaxial-film and the sapphire substrate The residual themal strain is biaxial stram which can be expressed
as &€ =(T,-T,) (a,—- 0w, ), T, T, are the growth and an temperature a.,, Ay, are the themal ex-
pand coefficient of sapphire substrate and InN filn, respectively The relation beween E, ( high) model fre-

quency and residual themal strain can be expressed as @= 20€, + 479( an” '), which fit from the result of
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