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GaN LED9l Al tunneling® piezoelectric potential®l] 2] 3%
carrier lifetime ¢
Carrier lifetime study in GaN-based LEDs: the influence

of tunneling and piezoelectric potential
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GaN+ wurtzite structure® 2zt wide bandgap III-VE Y= H Z A, H 4 €= A laser diode (LD),
light emitting diode (LED)§ 2.2 $ &5+ EZlt} InGaN quantum well GaNA 9] 34 LD, LED
TRAA BHF02 AL H7] Wi ol thsh #8t3A dFrp sttt InGaNe GaNHdl J&sa
strainl 93| piezoelectric 37} A A Yveldes Aoz dgA Yot o]#F piezoelectric potentialll
olg] 9B A voltageZ} 7FIAIR] &L AFHANAE InGaN quantum welll 2] electron, hole®] wave
functiono] BltH3 potential®] F&FE WA At o37)d) reverse biasE 713A HWA quantum well®] H]
% potentialo] HAE ZEA = o] electron® hole® wave-function®] overlapS AX| A At
gk reverse bias® Z7tell wat barrier® potential® W33 A = o] tunneling 37 F7istAIE
Ao A= voltaged] @& lifetimes] H3 2 HE, piezoelectric potential® tunneling®] &3 F &S
T3

AEo) Alg¥E GaN LED F%¥, MOCVD (metal-organic chemical vapor deposition) %202
sapphire 71% 9o GaN:Si layerZ 3-4 micron 433 ¥, InGaN/GaN 5-period quantum well& A%
33, 1 Yo AlGaN'Mg€ 30 nm AAsti, tA] GaN:Mg layerE 0.2 micron 4317 FZx°|¢
well®} barrier?) F7A% zZ4zZ 2 nm, 10 nm AEolt} o]z|d LED FZo| voltageE ZWHA cw,
time-resolved photoluminescence (PL)9} femto-second pulseZ A}-£ 3§ pump-probe 4 &< 3ttt

a9 la)ye +2 VA 22 V7HA] voltage W&o W& cw PLe ¥W3E XA FEU reverse voltage
o] Z7}d) watAd PL intensitys Z23RA blueshiftdttizt -18 V o] Aol A= <zt redshiftdle 2 ol
#2EQct. PL peak® blueshift® quantum wellol Z 2 & piezoelectric potential®] reverse voltage
of ola] A== d 7123t reverse voltageZb -18 V o]Atel A PL peak©] redshiftdle 22,
barrier potentialo] 313l quantum well®] confinement energy’b £oj=+ anz AzZtdd. 1¥
1(b)= ©]21 3t PL peak energy® W32 voltagedl wel plotd o)t

1% 2% PL9 lifetime®] voltage®] W3tel whel ¥ sleE AL ®o]F} reverse voltaged] 57}l
W&t A decay timee 23] £o]574 5w, o] barrier potential®] W3lel 93} tunnelinge] HA ¥
oJu}7] Y &oltt, 28 1(a)ol A reverse voltage® Z7tol wabA PL intensity7t #AsE AL ol
electron®} hole®] Z&3}A &1 tunnelinge] dA dojus Aoz AHd + QU

reverse bias7t -20 V o]Ao2 Z7}8tH carrierd lifetime©] time-resolved PL A @9l time
resolution (10 ps) oW ZAA3ADC o] A$oe 1Y 394 BE A3 pump-probe ¥4l ¥HAL
& W32 RE carrierd lifetimes =435 9. electron® hole?] wave-functione variational method
2 Fatd, voltageol W& PL peak energy$t lifetime?] M3 & o|2H o2 M3 1, piezoelectric field
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