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Abstract: The effect of 5-doping in n-type layers on crystal performance of GaN epitaxial films on Si substrates was
studied by «-scan of different crystal planes with X-ray diffraction method. The full width at half maximum (FWHM)
values of the serial crystal planes of the GaN epitaxial films on Si substrates were reported. By using the lattice-
rotation model, the screw and edge dislocation densities of the samples were calculated. The results showed that the
screw dislocation density increased, the edge dislocation density decreased, and the total dislocation density decreased
in the §-doped GaN films. By comparing the relevant FWHM values of w— 2§ scan of §-doped and untreated samples,
it was found that the inhomogeneous strain of GaN films increased by §doping. In addition, LED fabricated using the
o-doped samples showed better electroluminescence performance and I-V characteristic compared with that of the
untreated samples.
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Table 1 FWHM values of w-scanning five crystal planes

of sample A, B (unit: second of arc)
(002) (104> (103 (102) (10D)
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Sample B 415 443 457 488 537
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Fig. 2 FWHM value of wscans as a function of inclination angle ¢ for the two GaN films
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Table 2 Screw and edge dislocation densities and total

dislocation densties of samples A and B

Deerew/ Degee/ Dy./

(108 em™2) (10° em™?%) (10° em™?%)
Sample A 2.3 2.0 2.23
Sample B 3.4 1.6 1.94
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Table 3 FWHM values of w— 26 scans of (002) and

(004) planes of each sample (unit:second of arc)

(002) w26 (004) w26
Untreated sample  Sample A 327 311
Delta-doped sample Sample B 371 353
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