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Abstract: High-reflectivity AlGaN-based nanoporous distributed Bragg reflectors (DBRs) are ideal candidates for
constructing high-quality resonant cavities in ultraviolet resonant-cavity light-emitting diodes (RCLEDs) and vertical-
cavity surface-emitting lasers (VCSELs). The 20. 5 pairs n/n’-Aly (Ga, 4N epitaxial stack structure was prepared on
c-plane sapphire substrate using metal-organic chemical vapor deposition (MOCVD). The influence of the Si doping

strategy in the n'-Aly ¢Gay 4N layers and the electrochemical etching voltages on the morphology and the reflection
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spectra of the nanoporous DBRs were systematically discussed. Compared with the conventional fixed Si doping con-

centration, the graded Si doping with an increasing concentration profile can mitigate the electrochemical etching rate

variation among n'-Al, (Ga, 4N layers, significantly improve the uniformity of the pore diameter and porosity of the

nanoporous channels, thus enhance the reflectivity of the nanoporous DBR. With an optimized electrochemical etch-

ing voltage of 33 V, the Al 4Gay 4N nanoporous DBR achieved a reflectivity of 93. 7% at the target wavelength of

310 nm with a stopband width of 36 nm. The photoluminescence intensity was increased by 110% for the multiple

quantum wells deposited on the nanoporous DBR. These results would provide important reference for developing

electrically injected ultraviolet RCLED and VCSEL devices.

Keywords: AlGaN-based distributed Bragg reflector; electrochemical etching; graded doping; porosity; reflectance

spectrum; stopband width
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Fig. 1 Schematic diagram of the epitaxial structure. (a) Ref DBR. (b)GD DBR
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Fig.2  Schematic diagram of the preparation process and the corresponding surface optical microscope images of NP-DBR
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Fig.5 Surface optical microscope images and cross-section-
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ages
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al SEM images of GD NP-DBR with different EC volt-
ages
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Fig.7 (a)Reflection spectra of Ref NP-DBR samples. (b) The simulated perfect, imperfect and experimental reflection spectra

of Ref NP-DBR samples at EC 33 V
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