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Abstract: In a solar cell, degradation refers to the decrease in performance parameters caused by defects originated due to

various causes. During the fabrication process of solar cells, degradation is generally related to the processes such as passivation
or firing. There exist sources of many types of degradation; however, the exact cause of Light and elevated Temperature Induced
Degradation (LeTID) is yet to be determined. It is reported that the degradation and the regeneration occur due to the
recombination of hydrogen and an arbitrary substance. In this paper, we report the deposition of Al2Os and SiNx on silicon
wafers used in the Passivated Emitter and Rear Contact (PERC) solar structure and its degradation pattern. A higher degradation
rate was observed in the sample with single layer of Al2Os only, which indicates that the degradation is affected by the presence
or the absence of a passivation thin film. In order to alleviate the degradation, optimization of different steps should be carried

out in consideration of degradation in the solar cell fabrication process.
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Fig. 1. Classification of degradation causes related with parameters.
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Fig. 2. Degradation rate due to LeTID [16-31].
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(Defect precursor)?t Z¢sto] HD™' 28415 A5t £03 90 ookt 227 whesto] Asta Lehtr]
Ne]ole] R|&AQ0 £42 BHO| AA Aol §1F & girt ol2lgt YH/JS wefsto] ALD 57 &0l of

2 A5t 2 gt ol B Fstz AAwt, g 2] 53}7} o] Roj Ao} gict.

N

o =
PERC cello]A] passivation dtato g A 8E]=
3.1 Al,0, &t 3™ Austo A SiNx:HS tjgAd o2 242 tf=F st 9t LeTID
of theh dQloR= 4 2oz d9e = JPgst
ALDE &3t 34T 3482 9AS B = 9hg SAA] 7] fi#ofl SiNx:H2 9}01] 3T £ 5 Ao g
Z & Q= wioltt. 1 cycle & 471X] 2 AZF ZI38E] 2 ok, A3} ¢Qlof] gigh 7P A E W 49 o] 50
=4 precursor(AA])Q] £, purge, reactant(§r-2 It} SiNx:HO} & 247} X351 passivation 0] 9}
A) &9, purgeolth. 13 48} o] precursorg U &= Holmrt A4 o oA HEH 40 dR= A
O 2H ZAZ Yohe 240 2EH AFAE 7|H BHo| 2 HAE eitE 4B FYoR YEHNE 2
SAARRIG ghgshal 2 BAME S F T A reactant AP A T} [39]. SiNx:H ¥iato] £ 45 4 &
S FUAIA 710 §45 0] 9= precursor?} EH 3 Fo| Fof 12 A/ Al OiF o2 YWEHT FAVF 57T
gF9bg-2 oIt} o|FA| YRS SA2 BHOIA Y ¥ mjojct defect 2ol F715F AL, A= o= £% A5kt
2 ol8stl FAES LR 2o giEo] FA & IS HERAT. 5|4 SiNxiH FA17F S7Fst)
Eob vejths ©Alo] EAfE e S5t YA = A2 24 T SR AYE & Y e 52
(step coverage)= HolF+=oMH, £0 ¥H3-2 &5t & o902 A8ste 710z dAl SiNx 5ol e dE
Aol A= oz AASH A et yhgA|e] MES Folf o ATt AT & Qloh= AMY S et o o] 9] Aot ®
Hl A A2ofA nFAe] urat FAro] 7551t [36]. = ARE saef HHo] okl FHE
ALDO] ZAF 574 5444 A IAIRHA §E8-2 7HA1 AL 9l
7] ol 478 AIRE ol A'd A --oll= precursor®} 3.3 5% P off e st ME A3
reactant(Al/0)7} £835] v1-251 1 BAFETHo] A =t
Purge time E£3F }‘}EO] AMAE 2 = FA AHS 5 MZ 2 Boron-doped wafer 1 Q.m, Ga-doped wafer
+ o] Aol ¥4 & 7P 3 AHget A2 250 0.4 Q.mE ZH]519cH SDR T2 ARZ oA A]7] A=
o of2] 71x] &40 %%71% 2 TH[37]. 2E7FAF o 1587 Rsistn Ao ALD Aulo] 2eA|ZIch
oot E|H i wato 2 R 27 o 24 5% AL,O; ZAMA] TMA (trimethylaluminium)@t H,07} & 3¢
+ QoA "o}, iRl o® 2571 ZO0X|H carbon & @ uloF 2Al2 AFR3IACE 20 cycles#l ofw ZA}
1. Precursor 2. Purge 3. Reactant 4. Purge
TMA(Trimethyl Amine) H,0
CH; CH, CH,4 OH OH OH (o) (o]
W Al Al Al S A Al Al
oo d o {6 d o o o {6 d o

Fig. 4. Schematic diagram of aluminium oxide deposition process by ALD.
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