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MEEEL (EX) Elucidation of efficiency droop mechanism in nitride semiconductor
based light emitting devices by scanning near field optical microscopy
MERKRE
£H HBE (KANETA AKIO)
REKE - REFERE I EMEFR - B2k
HEEHES : 80372572

e OB (Fn30) @ 2h3R KA — 7 O EEWR 2 R4 5 72012, IrHEs e R IEmeE 2 A iz
PL HIE & B[ i#(TR)PL IE 21T > 72, BH@IEIE InGaN TlE, v U 7 HEENENT 5 &
Xy U T BREF LN A= "—T7a—F 208 FEREFFOEFHICRT > v VEEREN TR S
NTWNWL7D, HFEHNEEEST 23 VTR W ERSoTo, — . fEEAIESE InGaN
T, v UTBENEMT S L. 5 U 70MIBEEEE S B @innnI &N U7z FEsES o
MEEATT D In KRR O B W ESRESEREIR A~ T 5 L 912720 | FFEHN ST 52Xy VT O
BIENEZ D ERNHA L, ZNODRREIY ., ERIRMEE L % v U 7 Ha O R
N InGaN (IZBITF AR RNVL—TDEHER AN =ALTHD Z ERHLMNI -T2,

WIER OB (J3T) : To clarify main factor of efficiency droop phenomena, we performed PL and
time-resolved PL measurement using a scanning near field optical microscope. For the blue sample,
although carriers overflow from localization centers under the high carrier density, the capture to
nonradiative recombination centers (NRCs) hardly takes place because the potential barriers are formed
around the NRCs. On the other hand, for the green sample, the increase of carrier density enhances the
diffusion from the strong PL domains to the weak ones corresponding to high In composition area,
where a large number of NRCs are distributed in association with threading dislocations. Such carrier
recombination dynamics was found to be a major mechanism of the efficiency droop in the green sample
due to the increase of both carrier lifetime and number of threading dislocations.
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