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Multiple component photoluminescence decay in InGaN/GaN
quantum wells

A28 ARA wiAS 15H, oY, ALY
FZer1e9 DS Y1edTA, PARdsn R saaME AR ATA
okhcha@apri.gist.ac.kr

InGaN/GaN quantum-wel{QW) FZ&= # 2 LED, LD 59 J$HAA L84 Zo] AlgHoixxn
Aok, 28y InN ¢ GaN Atel8] A BEUA] d4o] 433 7] W& InGaN & 4T o BF
indium-rich aggregation ©]Y} phase separation ©¢] WA3dte quantum-dot like nanometer
-scale cluster T&7} FAEd. o]# & cluster F+XE potential fluctuation # localized energy
state & FAsle] $WMAEL trapping A DI ol F BHE WE cluster TEE efficient
emission ¢ F 83 H&L e, YNHOE bamier o silicon & dopping 3 QW FZoA 9]
cluster ¥ high emission efficiency & vtebdch?

2 AT e time-resolved photoluminescence(TRPL) &S #9924 InGaN/GaN QW A%
o] A ¢] multiple-component decay @48 243}lY carrier transport mechanism & @olx gt

Ao ALgHolW AlgEE LPMOCVD ¢ g3 A43€d 3 719 InGaN/GaN muitiple QW o]t}
ol 9] InGaN ¢} GaN o AA2=E Z+zt 795 C ¢ 1140 T oAt} =3 TRPL &H S HAdAMe
Hamamatsu MCP-PMT & A}£3&ld] detection 3t{Ed 2 AAHQ temporal response & <F
100 ps & 7FA Y, excitation €& 9359 Nd'YLF pumped Dye laser & AF&3led 5 ps pulse width

[e]

¢} 80 MHz pulse repetition frequency & 7}3 optical pulse & AAsPc. =3 BBO crystal &
Alg3le] AA G frequency-doubled optical pulse 9] excitation photon wavelength & 300 nm
91, power © 18 ¢ W Aot

Fig. 1. & 13 K ¢ 200 K 2%ZoA9 PL 29ExS veld Aol &% W3l we 159
peakk 94X E °F 63 meV AEY o]E wYch 13 K 2%o|A dominant A YEFIE texciton
recombination ©] =7} &e7tAA AR A He Aot Fig. 2. © 2% @& TRPL 29 EH
& YEld Ao|th. BE uiet o] AHNEHL fast-decay B YH extended slow-decay FH9 F
7R ARoz Yol fast-decay AE-2 weaker localized state A stronger localized
state 2 carrier 7} capturing HoAE A A devdes Aol A ol stronger
localized state © QW uldl In-rich aggregation 22 <13t quantum-dot like nanometer-scale
cluster FZo| 2l Jebdr, E3 extended slow-decay A& stronger localized state ©l
capturing ¥ °1X carrier §°] A413] recombination HolAE FAd YA YEUE HOZ HA
At ® Fig. 3. € TRPL ¢ &4 Z3}E double-exponential ¥+E Al&3)4 decay-time & T3t
o %o wt eld AHolth fast-decay time & HWHo® %o ugt 7AiM decay-time
range & 095715 ns ©o|t}h ol 7] HUW carrier 9| cluster X FAE localized °4°°’9]
quasi-equilibrium condition W& relaxation 7] W& YvElves Aelw, 2mst FESF
thermal distribution ® carrier ¢ 93] © wEA FAHojWrh EF extended slow—decay
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time < 2% wat F7Fslchzl 100 K oA peak & o]&tY. I decay-time range © 4.4784 ns
o]t} ®

298l BY, InGaN/GaN multiple QW sample £¢ &% W3} TRPL #3& $22H carrier
transport mechanism & %olrsgttt, & A fast-decay DE} extended slow-decay G
9] 5 7}A PL intensity decay A w22 UFolx 4|, o]+ weaker localized state oA stronger
localized state ®¢] carrier transport Z#o] 3] yelvs Zolgt A Zeli o2 carrier
transport I L o= HX9] thermal energy 9 23] =&& WA sojAc]
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Fig. 1. The PL spectrum of the sample at 13 K and 200 K terperature. Fig. 2. Temperature-dependent of TRPL spectrum
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Fig. 3. Temperature-dependent of decay-time
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