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RGB laser & ©]&3 2% wW& a-IGZO photo-response 4

Analysis of a-IGZO photoresponse using Red, Green and Blue Laser
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% E: RGB laser & ©]&3t rf-magnetron sputtering o= 343% a-IGZO ¥=+e] photoresponse & H#3FHATE Air
71 A red oS A & A9 HlF slow recovery 548 BHP o, green ¥ blue FAE A & A9 red B
o} fast recovery 54-& YgAnh a8y JAFA FHE A, red FAFNAM = recovery 7b @by o, green I
blue 372l 79 recovery 7F wl-¢ =S &St o|= passivation & FA %2 &7ke] oxygen gas o F/EE o
2oz oad 4 don, red Ao gas B2t 71dstE A=) wl$ &3, green ¥ blue o] gas ©Eol| 7]ois)
€ A= W 27 WEQA A2 AAE F AT &5 FVE A, BE A9olA recovery 7t whEA LrER
e ol F/2Fol B barrier D V.UM Vo 2 Eoler] A% barrier & 4A dolZ 5 Q7] WELoR s &
& ARtk o]H 3 A#E stretched exponential equation & ]88t s MstH o Fx3} &Ach

1L A&

) aZgolo A wrsga)e] whsgo] o8] axr} @4 ol w=ZEA ==d o|w illumination stability 7} BA7} EH, =
recovery 7} =@Al dojuv+= Ao EA|7F Tl NBIS(hegative bias illumination stability) ] slow recovery 2] 9¢l&
hole trap at interface, 2) oxygen gas desorption, 3) ionized oxygen vacancy, 4) defect creation &2 EF& 4 Q. £
Ao E 27 3o F3Fe B AAS #Esr] 98l RGB el wE photoreponse #4413 2T ZF7lo] wE
recovery SIS #EAATH Red 342 ¢ oF 1.8eV photon energy & 71F o2 gas ©o 23k W37} green
olu} blue o wlall A2 WA, green ¥ blue F7o] A gas F/EF FFol F ALE JET. = 25V SIS
AS, Vool Al Vo 2 Zol97] 9% barrier & W g0 Z718b7] wEe Hoh whE] recovery B AOR oA & 4
Aot wEtA e wE, L% wWE recovery EAWMIE #AFSI o] E stretched exponential equation € 53] ER$-,
H e g si4 8t a-IGZO illumination stability o @&} 4x]3} 3lo] o]s)stAt kYot

2. &8

a-IGZO u¥tto] red AS ALY A9 gas @S doy|x &S AoE gAEr] wEo, photocarrier ¢ TiHES
Vo(electron occupied oxygen vacancy) ZFE 7|5 o] AAHE Aoz o4 4 vt A4 = photocarrier(electron) & &
Aol F7FAR1 O, (n)E FAANZ F v ZoE dEA et B ATFEFANAE 123 A2RE A5 + AUk air
9719k vacuum E9)71o0A a-IGZO &Abdl 247t red 3FE 2AFE A9, vaccum E97]olA air E971RY fast
recovery E40¢] #&F Ut o], laser 7} off B I V,ZolA V, 2 7}7]19$ barrier 9o, W F2E O, () 9
trapped electron ©| release 7] 9% desorption barrier’} 718 o8 ZA &7 jEo g ol & = YUTH

Y, a-IGZO wtetell green ¥ blue #7448 ZAMY 749 EH FFH UH gas(0y) B3-S o7& 2o & oFdrt
o]= green % blue laser on A FEH] EA3tE gas(O;)7} ©2=HA trapped electron ©] photocarrier & =+t 7]
o35}z, laser off Al oxygen gas 7} ©hAl F2tEHEA EWo| electron trap(O;)& Yo7 photocarrier & vl a wzA {1
o= oz ol HTh olyd ML 760Torr air 9719, 107Torr9) 7ol A z+zt green ¥ blue FHAS o] 8314
recovery E4< #EsIF LS of, red Ao ALE JAFEY7 A recovery 7F @&z ¥, green # blue Ao AL
ZFEL 71 A recovery 7} B =8-S 53 A4 & AUk

2527} Al base line 24 %7] current 7} Z7}8ts, dAA7 ] 93 carrier 47 tEo] ARzt 93 carrier
Ao Qg Ao Z dgdAy. =% 2=ZF7FA photo current 2] recovery time o] WElX = ol f&, xFvte wEk &
Zo 7] barrier ¥tk okl VoUolM Vo 2 Eober] $13 barrier & Rtk 47 FE] wj®£ Ao Hz
& Al
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Stretched exponential equation : O proro (1) = @ 1o €XPL (T) ]

700

25°C —=— Red 658nm (1.88eV)
600 -] o 084 | o Green 520nm (2.38eV)
—e—50°C —— Blue 405nm (3.06eV.
5004 ——100°C 07
o 4004
b3 @
2 300 0.6
[
2001 0.5 =
— s 3
1004
0 : ‘ : ‘ : : 0.4 v " ; :
700 650 600 550 500 450 400 25 50 75 100
Wavelength (nm) Temperature (°C)

Fig. 1. %2} RGBa-Ae W& a-IGZO BFe+e] recovery E4 £4
(stretched exponential equation fitting = %3 =&% a) %, b) WE} W3}

3 % S|4 a-IGZ02] F=Alel] wE persistent photocurrent(PPC)?é/ébl RloZ oy IFJ—E AE ZF 2) oxygen gas
3) ionized oxygen vacancy ol ™3l o]s]E F A Y. a-IGZO ‘ﬂ‘lM]/H red 34 ZAE ESA = PPC &
°] J?J_ri—iﬂt Ao nFo] Rol A H}APGL E3 PPC Hako] Yolo g A B gV, + 2electron)°l dojd &
= Ao g Jdato] Ho} a-IGZO Hretol red JJr S ZAMSlE A XY green 3 blue B3RS ZAHE W photon & E3F
AT 2= %7}/\1 RGB #-& ZAMgE 59| Z 9o 4 recovery 7f
wEA e, olE VoUdA V, 2 o} ] 3 barrier & Rk A SH3H7] WEd A2 JAL F Uy
Lx==7}o] whe} streched exponetial equation ©.& recovery A& fitting 3te] ¥-& Hlelgto]l F718l= A S U]TOJ B
of, =% 7ol wel recovery process ¢ theAd o] Zo }Zl AE AAE + AT a-IGZO A4 NBIS E4& HA3} 3t
O
l

gas &2fo] EHfF o % dojy= Ao o4E &
o7

71 A SR Z vy Ro| EA5= V, 9 @lf—»k 3l Ao R oldl=, gase] FeEto] wl$ IS IA
F7] Wil R AUg SEAENE e 741?4; 1 dojue AL E3FHOE Aodtes Ao BEAYLS & &+ 3
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