ER R R Kot R Vol. 44 No.9
20234 9 A CHINESE JOURNAL OF LUMINESCENCE Sept. , 2023

XEHES: 1000-7032(2023)09-1636-08

A CREBEALEG B BE)EE S i 41 w55 0K B RE L Tt 1k E
KA, HHEE, ¥ K

(R BT R 2 A HLH 75 15 8 s [ 5 A S g0 = QO HE M BT 52 5%, VL8 Mt 210023)

T8 SR HL/N G AR 5 B T 2 100 (L S 110 ) AT LA 2040 A 45 ke LT AL T O e B o, R IR 2 0 1
HILE . AT AR WU TR B fh 2 T 2K £ e (PEA) 19 7 15 0 B A0 45 Bk i 300 IS AL ThD o Ak I 1) 485 K it
KNG T AR T ARk WG N & SRR A L0RS e o T o I L RE M A R e L Ph L R A A g
) S e B B, 1 NI E 45 A RE MR RE LR 3, JF LA L™ v PLIL AY 5% B 2 W odi >, WA 4 fk 4 F PEA i
NIRRT 5K R B Ph” L SR B POL A AR . 3T PEA B4k A 85 Bk 5™ L b (14 JF 145 HL
B U B AT R T A B R A A 1.041 V. 21.29 mA/em® . 74.09% 1 16.41% 42 75 5] 1.102 V. 22.44 mA/
em®.79.28% H1 19.6%. R MERRR WS E2 R TRR FMNE SRR, HE T (1) PEA B 1k R 10 AL {7
“Pb7BIHE A B s (2) PEA £l 1 b Ab B B0 A B 1 52 2 T 5 1R A B B 5 (3) 5 Bk 1™ 5 4 o A% i )23 22 1) 14 o, g 2
B R A B 1R o Bl B AR R b R R S W S A L R TR A A S AL v e SR W T N T R
2k IR T B R R BH R HRL b 19 7

*x 8 A AR Ak MUK A K O Bk K PHAEH
FESZES: 0482.31; TMI14. 4 XERFRIRAD : A DOI: 10.37188/CJL. 20230120

Passivation of Perovskite Buried-interface Using Phenethylamine for

Enhanced Solar Cell Performance

ZHANG Kangjie, YAN Weibo", XIN Hao

(State Key Laboratory for Organic Electronics and Information Displays & Institute of Advanced Materials (IAM) ,
Nanjing University of Posts & Telecommunications, Nanjing 210023, China)

* Corresponding Author, E-mail: iamwbyan@njupt. edu. cn

Abstract: Passivation of the lower surface (buried interface) of perovskite using organic small molecules is an ef-
fective strategy to suppress carrier recombination. This work focuses on passivation of the buried interface of
perovskite by pre-coating the passivation material of phenylethylamine (PEA) before depositing the perovskite film.
After passivation treatment, the grain size and morphology of the perovskite crystalline film did not change. After pas-
sivation, there is a slight red-shift in the absorption edge and emission wavelength of perovskite, and a slight in-
crease in the energy level of highest occupied molecular orbital. “Pb” binding energy moves to a higher level, while
“N” binding energy moves to a lower level. These results confirm that the “N” atoms on PEA molecules can interact
with the dangling “Pb” at the buried interface of perovskite. The results showed a significant reduction of residual
Pbl, in perovskite, indicating that PEA molecules reacted with Pbl, to form a certain complex. Furthermore, the so-
lar cells were fabricated to investigate the passivation effect and the results showed that the open-circuit voltage
(V,.) , short-circuit current density (J..) , fill factor (FF) and power conversion Efficiency (PCE) of the control
perovskite solar cells were 1. 041 V, 21. 29 mA/cm®, 74. 09%, and 16. 41%), which for PEA-passivated perovskite solar
cells, increased to 1.102 V, 22.44 mA/em®, 79.28% , and 19. 6% , respectively. The significant improvement

of device performance induced by passivation of perovskite buried-interface defects is mainly due to the reduction of
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carrier recombination which mainly attributed to passivation of the defects caused by unsaturated-coordination “Ph”,

passivation of the defects caused by the complex phases of Pbl, microcrystals, and improvement of the charge transfer

rate between perovskite and the hole-transporting layer. The stability of passivated perovskite solar cells is signifi-

cantly enhanced. This simple and effective buried-interface passivation strategy can be applied to the fabrication of

large-scale perovskite solar cells in the future.
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Fig.2  Absorption spectra(a), UPS graph(b), fluorescence spectra(c), time resolved fluorescence spectra(d) and SEM pattern

((e), (f)) of perovskite and PEA passivated perovskite films.
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Solar cells based on perovskite and PEA passivated perovskite absorbing layer. (a) J-V curve. (b) EQE and integral cur-
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Tab. 1 The performance parameters of perovskite and PEA -passivated perovskite solar cells
At V.V J/(mA-cm™) FF/% PCE/%
Perovskite 1.032 21.08 73.18 15.92+0. 50
Perovskite (champion) 1. 041 21.29 74.09 16. 41
Perovskite+PEA (0. 04 mol/L) 1. 085 22.09 76.18 18.26+0. 40
Perovskite+PEA (0. 06 mol/L) 1.099 22.24 78.25 19. 12+0. 49
Perovskite+PEA (0. 08 mol/L) 1. 097 22.15 77. 80 18.85+0. 52
Perovskite+PEA (champion) 1.102 22.44 79.28 19.61
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