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Abstract: Perovskite light-emitting diodes (PeLEDs) are considered strong candidates for next-generation display
technologies owing to their excellent optoelectronic properties. Although substantial progress has been made in de-
vice performance, achieving high-quality perovskite films for high-performance PeLEDs remains a critical challenge
in the field. In this study, by depositing a thin LiF modification layer on a conventional organic hole transport layer,
the wettability of the hole transport layer is greatly improved. Optical characterization indicates that the quality of the
perovskite film deposited on top is enhanced, accompanied by a reduction in the content of low-dimensional
perovskite phases. Moreover, the insulating nature of LiF reduces hole injection, leading to more balanced charge
carrier injection. As a result, the maximum external quantum efficiency of the perovskite light-emitting diodes is in-

creased from 11. 9% to 17. 1%, representing an improvement of approximately 44%.
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Fig.1 Contact angles of DMSO on five substrates. (a) pristine; (b) plasma-PVK; (¢) 0.5 nm-PVK; (d) 1.0 nm-PVK; (e)1.5

nm-PVK

SR R 9T 3R IR T P 728 A 0T 5 R 4 3 T 6 7
2, F& AT 43 9l 7E “pristine-PVK” | “plasma-PVK”
A1, 0 nm-PVK” = Al Jig _E il 1 45 Bk
Hod, B 2 7F pristine-PVK [ TR E5 8K 07 T8 B A7
TEW IR AT WA A S G o I, I ZEF 58 %
£t X #E plasma-PVK F1 1. 0 nm-PVK P # 4 5§ il
A BB BRBT S T, I o8 AR R g K X N Y
R HEAT T RAE

& 2Ca) M (b) 73 il 7 1 9 Fh e IS /9 AFM JE
S, H MRS B A A 1.7 nm A1 2.0 nm, 4%
RFW], ZEHE LiF J5 PVK W (Y 2 1 HLRS 2 W% AT
B, 3 AT B8 A& TR Y Lik JZE e L5 4 B

FEC T T EL . SR, P RLRE 25 S BN B
W RGEAT) DR R BB A e . ML Z R L TE LiF &
Wi 1 PV o JIE - i A 1 505 BR A0 9 5 9 T R s 2
i F plasma-PVK I il £ (19 v B, W &1 2 () A1 (d)
T o X 3R WA B A 25 5 M Y 3 O AR R IR
TR PR ERN T RO FLHAN
FLLR W5 10 B 8, LiF 5] A 80803 T 4R
Y L AR TS BRI B AR TR A I 3R T
(4 17 59 BBE 5 FL VR, LiF iy B 5 85 8k b i ph
Z ) AF A AR B AR JHT, DT A2 25 505 B AT e A4S A
(RS oR NI 7R 5 | LY L R S K o 9

}ﬁio



18.0 nm

0.0

A

22.9 nm

0.0

' § { \RMS=23.8 nm!

'{‘)- ’;‘n. 3
w i ! . Fo

R A \}‘

by

169.8 nm

s
. "o“

ah

0.0

Fig.2 AFM images of various films. (a) plasma-PVK; (b) 1.0 nm-PVK; Perovskite thin films prepared on (¢) plasma-treated

PVK and (d) PVK modified with 1.0 nm LiF
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Fig.3 KPFM images of perovskite thin films prepared on substrates with (a) plasma treatment and (b) 1.0 nm LiF modifica-

tion; CPD curves near the grain boundaries of perovskite thin films prepared on substrates with (¢) plasma and (d) 1.0

nm LiF modification
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Fig.4 (a) Transient PL decay curves of the two films; (b) PL spectra of the two films; (¢) Absorption characteristics of two

films (The enlarged image near n=2 is shown in the illustration) ; (d) Bandgap fitting of the two films using the Tauc

method;(e) XRD patterns of two films
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Tab. 1 The fitting parameters of transient PL for two kinds of films

T Fh 2 A, 7,/(ns) A, 7,/(ns) A, 7,/(ns) z,/(ns)
plasma 0.51 2.26 0.38 17.55 0.09 84. 08 50. 8
1.0 nm 0. 47 3.12 0.39 20. 02 0.12 120. 56 81.0
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Fig.5 (a) Schematic diagram of the device structure; (b) J - L — V characteristics of the five devices; (¢) J — V characteristics

of the H-only and E-only devices; (d) EQE as a function of voltage for the five devices; (e) EL spectra of the devices

with and without the LiF modification layer; (f) Light extraction efficiency curves
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Tab. 2 Electrical parameters of five types of devices
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