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Abstract: Perovskite light-emitting diodes (PELEDs) are emerging as promising candidates for next-generation displays, thanks
to their narrow full width at half maximum and low-cost solution processing capabilities. Blue PeLEDs are essential for achieving
a full-color gamut; however, efficiency and stability challenges limit their practical use. A primary bottleneck arises from
interfacial issues between the perovskite emissive and charge transport layers. This review summarizes the key interfacial
challenges hindering the performance of blue PeLEDs and highlights recent advances in interfacial engineering strategies. By
focusing on interfacial engineering between the hole-transport layer and perovskite, this review compares different strategies
and outlines future directions for developing high-performance blue light-emitting devices.

Keywords: Perovskite, Light-emitting diodes, Interfacial engineering, Hole transport layer

1.ME

B Gi-Hwan Kim; ghkim@gnu.ac.kr
Copyright ©2025 KIEEME. All rights reserved. B 0|25 A7}0] EX= ABX,9] gtatAlyt WA 2A 1Lx
This is an Open-Access article distributed under the terms of the Creative Commons

zt=rt}. of7]A A Ato]E= Cs*, methylammo-

Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0) %—
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited. nium (MA*) , formamldlnlum(FA+)94- 751"% 1 7]— CQ:O]



630 J. Electr. Electron. Mater., Vol. 38, No. 6, pp. 629-637, November 2025: Baek et al.

(b) B - (C) Uncoordinated phr:  Phcuster  Ivacamdas 21 RS gocoordinated 1

0 -E,..
E.- & L\im
L ¥ E.
. - & {aEsw  E,
% . E
/ Emm wm\ P-contact | Perovskite | N-contact A-sitecation  Bsite cation  Halide
N (Cs. MA. FA) Pb) o.Bn
/\ " / : ion- ~ form more
i e oty -4 migration defects
- Q L

Il,\\.o/

Fig. 1. Schematic illustrations of (a) interfacial issues in blue perovskite LEDs [25], (b) energy level alignment at device interfaces [26], (c)
typical defects in perovskite [27], and (d) ion migration [28].
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Fig. 2. (a) Schematic illustrations of the interaction between Perovskite and additives, (b) XPS spectrum of perovskite thin films deposited on
the PEDOT:PSS with and without additives, (c) schematic flat-band energy diagram of PeLEDs, (d) schematic illustration of carbon dots-
induced phase arrangement, and (e) contact angle of perovskite precursor on different substrates.
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Fig. 3. (a) Energy level diagram of PeLEDs on interlayers with different ionic liquid concentrations, (b) FTIR spectra of the BMIMBF4 and
PbBr2, (c) the proposed roles of BMIM* and BF*, (d) schematic illustration of perovskite precursor deposited on PEDOT:PSS and TMAB,
and (e) XPS spectra of Pb 4f of perovskite films with and without the TMAB.
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