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Abstract: GaN-based LED films were grown on Si(111) substrate with different miscut angle from
0° to 0.9° by MOCVD. The miscut angles of Si(111) substrates were precisely measured by high
resolution X-ray diffraction ( HRXRD ). The morphologies of the samples were characterized by
atomic force microscopy (AFM). The GaN crystal quality and indium content of MQWs were ana-
lyzed by HRXRD. The optical properties of the samples were investigated by photoluminescence
(PL). The results reveal that the miscut of Si(111) substrate has significant influence on the crystal
quality,, surface morphology and optical properties of GaN film. The optimal miscut angle of Si
(111) substrate is within 0.5°. Beyond this range, the crystal quality, surface morphology and op-

tical properties of GaN film will deteriorate drastically.
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Table 1  Step density of GaN films as a function of substrate

miscut angle

o bl £/ PN NGB/
(o) “'m—l Mm_l
0.1 6.48
0.2 6.68
0.5 1.13 8.53
0.9 1.15 9.60
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0.1°,RMS 7 0.589 nm; (b) FI(f) 0.2°,RMS 4 0.414 nm; (c) F(g) 0.5°,RMS K7 0.525 nm; (d) Fi(h) 0.9°,

RMS 24 1.35 nm,

Fig.1 AFM images of 10 pum x 10 pum areas and profile analysis curves of the samples with miscut angle of 0. 1°, RMS of 0. 589
nm ((a) and (e)), 0.2°, RMS of 0.414 nm ((b) and (f)), 0.5°, RMS of 0.525 nm ((c) and (g)), 0.9°, RMS

of 1.35 nm ((d) and (h)), respectively.
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Fig.2 XRD FWHM of (002) (a) and (102) (b) of the

epilayer as a function of substrate miscut angle
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Table 2 Peak wavelength, FWHM, In content and well thickness of GaN films as a function of substrate miscut angle

FEE RS/ (°) IEME I K/ nm 241l T/ arcsec In 2053/ % B 5/ nm
0.1 443 15.36 17.99 2.78
0.2 440 15.88 17.85 2.85
0.5 438 17.44 17.61 2.79
0.9 432 24.34 15.75 2.98
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Fig.3 XRD w-26 scans of GaN films grown on Si substrate
with miscut angle of 0.1°, 0.2°, 0.5° and 0.9°.
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Table 3 Peak position of XRD w-26 scans of GaN films grown on Si substrate with miscut angle of 0.1°, 0.2°, 0.5° and 0. 9°

WM/ (°) SL-4/(°)  SL-3/(°) SL-2/(°) SL-1/(°) InGaN/(°)  GaN/(°)  SL+1/(°)
0.1 15.353 4 15.731 4 16.093 4 16.473 4 16.841 4 16.917 4 17.215 4
0.2 15.364 9 15.716 9 16.080 9 16.446 9 16.810 9 16.882 9 17.174 9
0.5 15.610 1 15.970 1 16.332 1 16.706 1 17.078 1 17.148 1 17.444 1
0.9 16. 148 5 16.488 5 16.852 5 17.208 5 17.578 5 17.626 5 17.924 5
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