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AlGaN material is used to fabricate a near-ultraviolet (300-350 nm) light-emitting diode
(LED), but the maximum external quantum efficiency (EQE)is less than 8%. The reasons
are AlGaN easily cracks and the p-type doping is Jow. The accepter magnesium {Mg) is
difficult to use in x > 0.33 of Al,Ga,N.

Recently, there is a report about carbon (C)-doping in AlGaN. Tetrabromomethane (CBry)
was used as a C dopant. C-doped (0001) plane p-type Al Ga, <N (0.06 = x = 0.55) was
reported and hole concentration (p) was in the range of (6-7) x 10" em™. A Iight-emitting'diode
(LED) structure C-doped Alg27Gag 7sN/u-GaN/Si-doped Aly (0GagooN was also demonstrated.

Our research group studied aluminium carbide (AL,C;). C was detected in ALC; (0001)iayer
grown by metalorganic vapor phase epitaxy (MOVPE). Therefore, the research on p-type AlGaN
with Al;C; dopant was planned.

In this research, p-type doping characteristic of AlGaN with Al,C; was confirmed by means
of the diffusion and the doping methods. Also, the photo-induced current (PIC) of Al;,C; grown
as a p-type dopant for AlGaN was reported.

At first, the growth experiment of Al,C; was demonstrated by MOVPE.

Then, the growth rate, the crystallite and the optical conduction of Al;C5 were investigated. The
hexagonal structure Al,C; was confirmed by X-ray diffraction (XRD). The oxidation of Al,C;
layer was analyzed by energy dispersive X-ray (EDX) spectroscopy. Photo-induced current in
Al,C; was confirmed. As a result, it was sensitive to the near-ultraviolet wavelength. But, it was
degraded with an increase time in air.

Al4C; diffusion experiment in A1GaN was fulfilled at the low-pressure MOVPE. The
experiment results were as follow. The conductivities of GaN and AIN with diffusion at 1000 °C
were n-type and insulator. p- and n-type conductivities were detected in AlGaNwith diffusion
experiment. The diffusion length of C was decreased by increasing in Al composition.

The calculated diffusion coefficient was the same tendency. Also, the diffusion length of Al;Cs
was observed at the surface of AlGaN.

The Al,C; doping experiment in AlGaN was accomplished by the manufacture of
C-doped p-AlGalnN LED. It was clearly proven that u-Alg |oGag ¢;N became p-Alg 19GapsN.
Manufactured LED device showed various electrical performances at a certain distance
from the inserted Al,C;. The high concentration of C was founded at the edge of 2 inch
substrate. Only edge of 2 inch grown wafer showed the electric performance of C-doped
AlGaInN LED. The electroluminescence characteristic was almost the same as Mg-doped
AlGalnN LED. In addition, the degraded A1,C; layer was also investigated.




