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AlGaN alloy has attracted significant attention for deep-ultraviolet (UV) light-emitting 
diodes (LEDs) is actively carried out. However, the emission efficiency of LEDs with 
wavelength less than 260 nm is rather low, partly due to the high resistivity of p-AlGaN and the 
low quality of the AlGaN on sapphire substrate. We have obtained high-quality crack-free 
AlGaN layers for all AlN molar fractions by using an AlN/sapphire template [1,2]. We have 
proposed new UV light source using the AlGaN as a target of electron beam excitation [3-5]. 
In this talk, we will present about the growth of AlN and Si-doped AlGaN multiple-quantum 
wells (MQWs) on sapphire by low-pressure MOVPE. We also talk about fabrication of the 
prototype UV light-source using the Si-doped Al0.65Ga0.35N/Al0.75Ga0.25N MQWs as the target 
for EB excitation.  

AlN layers with thickness of 300nm were grown on sapphire by LP-MOVPE. By 
annealing in a carbon-saturated N2-CO gas mixture at1650-1700oC, the surface morphologies 
of AlN buffer layers were markedly improved. Additionally, the full widths at half maximum 
(FWHMs) of the X-ray rocking curves (XRCs) of the AlN layers were significantly 
decreased, and were 61 and 422 arcsec for the (0002) and {10-12} planes, respectively. Then, 
AlN layer with thickness of 2 m was grown at 1450oC on the annealed AlN layer on 
sapphire. FWHMs of XRCs were 138 and 385 arcsec, respectively, and the threading 
dislocation density of AlN was as low as 1.3×109 cm-2 by TEM observation. These results 
indicate that the dislocations in the AlN buffer layer were annihilated by annealing. 

We fabricated a the Si-doped Al0.65Ga0.35N / Al0.75Ga0.25N MQWs with thickness of 600 
nm after sequentially depositing an AlN, Al0.85Ga0.15N, Al0.80Ga0.20N buffer layers, and 
Si-doped Al0.75Ga0.25N buffer layer on the AlN/sapphire templates by LP-MOVPE. The 
thicknesses of the AlGaN MQWs were optimized for application to EB-pumped deep-UV 
light sources by the CL analysis. It was found that the optimum well and barrier layer 
thicknesses were 1.5 and 7 nm, respectively. We evaluated the deep-UV light emission from 
Si-doped AlGaN MQW targets that were pumped by a 10 kV. A deep-UV light output power 
of 19.8 mW with a conversion efficiency of 1% was achieved at an EB input power of 2.0 W. 
These results indicate the potential of using a p-type-AlGaN-free simple structure for AlGaN 
MQW targets for application to EB-pumped deep-UV light sources. 
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