Regular Paper 175
J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 30, No. 3, pp. 175-179 March 2017
DOI: https://doi.org/10.4313/JKEM.2017.30.3.175
ISSN 1226-7945(Print), 2288-3258(Online)

(== — N § - XISLEZ2 HiD = H sl ==
S&8= a-plane 3= LHLCI0|2=0M SiO, 7R HEt SS
= HEkx _— E
BMF, FEN
Aot AR5tk
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Abdract: In this study, we investigate the SiO, current blocking layer (CBL) to improve light output power
efficiency in nonpolar aplane (11-20) GaN LEDs on a r-plane sapphire substrate. The SiO, CBL was produced
under the p-pad layer using plasma enhanced chemical vapor deposition (PECVD). The results show that nonpolar
GaN LED light output power with the SiO, CBL is considerably enhanced compared without the SiO, CBL. This
can be attributed to reduced light absorption at the p-pad due to current blocking to the active layer by the SIO;

CBL.
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Fig. 1. A schematic diagram of non-polar a-plane GaN LEDs
(a) without the CBL and (b) with the CBL.
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Fig. 2. Optical microscope image of (a) nonpolar aplane
GaN LED and (b) enlarged image of the circle area in Fig.
2(a).
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Fig. 3. (@) Current-voltage characteristics for nonpolar a-plane
GaN LED with/without SIO, CBL, and the inserted figure
shows the reverse leakage characteristics for both the LEDs
and (b) variation of radiant intensity as a function of applied
current for nonpolar aplane GaN LED with/without SO,
CBL, and the inserted figure shows externa quantum
efficiency for both the LEDs.
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Fig. 4. Variation of EL spectrum as a function of applied
current for (8 nonpolar GaN LED without CBL and (b)
nonpolar GaN LED with SO, CBL. (c) Variation of peak
wavelength as a function of applied current for both the
LEDs.
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Fig. 5. Emission distribution of the nonpolar GaN
without CBL (&) and the nonpolar GaN LED with SiO, CBL
(b) at applied current of 150, 200, 250, and 300 mA.
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