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1. Introduction shown here ). Figure 2 shows lattice constants c and a of H2-

Use of low temperature deposited buffer layer on the andN2-GaNof 1.8 pmand 2.7 ftminthickness. Itis

growth of GaN on sapphire enables us to grow high quality 
200

films wilhout cracks [], although there are high density

threading dislocations ffDs] on the order of 108-10'cm-2. g 600

Very recenfly, reduction of TDs has been achieved by g

epitaxial lateral overgrowth (ELO) [2] or low temperature - 500

interlayer technique [3,4]. We have tried another approach to E

reduce defects, that is, isoelectronic Indoping t5l. With use 400

of the technique, we may easily control the density of

dislocations only by changing tlrc supplied In source.

Although the effect of Indoping on the luminescence Fig. I Tilting cornpon€nt ofthe mosaicity of$- and Nr-Gal,I with

prqrrties of GaN has been reported by several research 1.8 prn and 2.7 pn-thickness.

groups [6], at the moment there is no report studying

systematically the effect of In-doping on the structural and

optical properties of the film and the mechanisms for such a 5'190

effect. Here, we show, for the first time, ttlat ln-doping does ; s.188

relieve strain and reduce mosaicity of GaN and AlGaN. We fitr
grew GaN and AIGaN at 900 C in a H2 or N2 carrier gas I 5.186

o
(denoted below by H2-(Al)GaN and N2-(Al)GaN, .E 

s.184
respectively). -5
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Lattice constant a (A)

Figure I slrows the tilting component of the mosaicity Fig. 2 Lattice constants c and a of I!- and NnGaI1 with 1.8 pm

of H2- and N2-GaN of 1.8Fn and 2.7Fm measured by X- and 2.zpra-thickness. The symbots arc the same as in Fig.l.

ray dift'action arulysis as a fi:nction of trimethylindium

(IMI) flow. The tilting decreases with inqeasing TMln observed that H2-GalI is uncler compressive stress at4
flow during growth. Moreover, the twisting componed of the $ikingly, N2-Gal.{ is rm6er tensile stress at room

nosaicity of the samples also showed a similar tendency (not temperatue. These rcsults are also confinned by wafer
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2. Results
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cnrvatnre measurements. Wafer curvatures are +12.7m for

H2-GaN and -38.2m for N2-GaN, respectively. With

increasing TMIn during growth, lattice constants c and a of

the both H2-GaN and N2-GaN get closer to the values of

bulk GaN. The absolute value of the wafer curvature also

increased with increaslng TMIn flow. The reason why N2-

GaN is tensile is under consideration. It was also found that

the growth pits distinguistred by using In doprng for both H2-

and N2-GaN.

Figure 3 shows the tilting component of the mosaicity of

H2- Al'.esGq.osN of 3.0 pm as a firnction of TMI flow. It is

also found for AIGaN that the tilting decreases with

increasing TMI flow.

Alo.rrGao.orN
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Fig. 3 Tilting component of the mosaicity of Fl2-Alo.rrGao.orN with

3.0pm-thickness.

In-doprng is also effective on the improvement of the

optical properties. The photoluminescence intensity of free

exciton emission at room temperature increased with an

increase in TMIn flow irrespective of the kind of carrier gas.

We would explain these results above mentioned by

taking into account the solid solution hardening effect. We

consider at this stage that such effect is caused by the

incorporation of indium into the dislocation and it serves as a

pfuning of sliding of dislocations.

3. Conclusions

Isoelectronic In-doping was found to be effective on

reduction in strain and crystal mosaicity and on improvement

of optical properties of GaN and AIGaN grown by MOVPE.

Isoelectronic In-doping will be useful for achievement of

higher performance of any optical devices.
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