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O B A Gallium nitride, GaN) 35 (4 522 B % )6 —H2% (High brightness light emitting diode, HB-
LED) 1kl 4 J& 5 WL AHHPEE( M etal organic vapor phase epitaxy, MOVPE) 4= K5 A 0 58 FAL AL L AE B IR X A
FINF R In,Ga,_ ,N/ GaN £ & T B (Multiple quantum wells, MQWs) £5#J, 3%3 7 mtEfE ) HB-LED #ME A 41K .
R X SR AT (High resolution X-ray diffraction, HR-XRD) 148 Y2 5¢ )6 1% ( T emperature dependent photo-
luminescence spectra, TD-PL Spectra) #ll 5 3% B SN GEADRL 1 53 T FH 100 BEUN, PR BT R A0 e, OF e AR v N ML B09% O 1%
(Injection dependent electroluminescence spectra, 1D-EL spectra) #ll & 3% 75: HB-LED 5 F (0 WA & % I K AE 1 A H
WA 2 mA & 120 mA B TFEREEDT 1 nm, BEFOGIEKN &2 % ( Full width half maximum, FWHM) 7E7E
ANHHA 20 mA ALK 18 nm . BLAh, BT GaN HebtBHE N 5 45 25 144 ( Inductively coupled plasma, ICP) T
DA BAR . BT E, AXAEHIFR T AlGaN/ GaN FRM B IEE B EZIvh T8, /T 1 BB Atomic
force microscope, AFM) W %245 %] A1GaN/ GaN | 3R [0 377 MRS BZ RMS A4 0. 85 nm, 54ME fr 1R [P 3 &
2, BIRTF T AlGaN/ GaN Rk F LM ZI B AR, GaN F1 AlGaN fZI ik £ Lk 60 .
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High performance gallium nitride based blue light emitting diode
material epitaxy and dry etching fabrication technology
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Abstract: The epitaxy technology of gallium nitride (GaN) based high brightness blue light emitting diode (HB-LED)
materials grown by metal organic vapor phase epitaxy (MOVPE) was studied. The In, Ga;_ N/ GaN multiple- quantum-
wells (MQWs) embedded epitaxial materials were characterized by high-resolution X-ray diffraction (HR-XRD), temper-
ature dependent photoluminescence ( T D-PL) spectra and injection dependent electroluminescence (ID-EL) spectra, re-
spectively. The HR-XRD and TD-PL results indicate that the HB-LED epitaxial wafers have excellent crystal quality with
abrupt heterostructure interfaces. T he blueshift of the emission peak wavelength is less than 1 nm as the injection current
varies from 2 mA to 120 mA, and the full width at half maximum (FWHM) of the electroluminescence spectrum at 20

mA is only 18 nm. T hese data are among the best results reported so far. Secondly, we discussed our work on dry etching
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of GaN related materials by inductively coupled plasma ( ICP). For nonselective etching of AlGaN/GaN heterostructure,

the root-mearrsquare (RMS) surface roughness of the etched sample measured by atomic force microscope (AFM) is only

0.85 nm. On the other hand, we have demonstrated selectivity as high as 60 for AlGaN over GaN.
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