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Abstract
The barrier strain in Alj » Gay 75 N/GaN heterostructure  with and without Siz N, passivation layer was investigated at
temperatures from room temperature to 813K by using high resolution X-ray diffraction. The strain relaxation occurs when the
temperature exceeds 523K for the unpassivated Al », Gay 73 N layers. After passivation an initial increase of the strain with
increasing temperature is observed in Aly 5, Gay 75N layers and at the higher temperatures the strain only decreases slightly in the
100-nm-thick Aly ,, Gag 7g N layer but a pronounced strain relaxation occurs in the 50-nm-thick one due to the fact that the
thickness of the Al ,, Gay s N layer is close to the critical thickness and hence the increase of tensile strain induced by

passivation will result in partial strain relaxation via the formation of cracks or the gliding motion and multiplication of

dislocations.

Keywords Al 5, Gay 73 N/GaN heterostructure  strain ~ Siz N, passivation high temperature XRD
PACC 7280E 7340L 7320D 7660E

* Project supported by the State Key Development Program for Basic Research of China Grant No.G20000683  the National Natural Science Foundation of
China Grant Nos. 60406002 60325413 and 60136020  the Natural Science Foundation of Jiangsu Province Grant No. BK2003411  and the National
High Technology Research & Development Project of China Grant No. 2002AA305304 .

T E-mail kxzhang@ hhu. edu. cn



