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Study on compound white LED based on two-dimensional
perovskite

JIA Qianwei, XU Gongjie
(School of Optical-Electrical and Computer Engineering, University of Shanghai for
Science and Technology, Shanghai 200093, China)

Abstract: Broadband emission of two-dimensional perovskite has aroused interest in single-
component white-light-emitting diodes. In this paper, we use the soft lattice properties of two-
dimensional perovskite (PEA),PbBr,Cl, and (C¢H;sN,O,)PbBr,, which have strong photoacoustic
coupling effect. The photo-excited electron-hole pair (exciton) is easy to cause lattice distortion and
thus be captured by the lattice, forming self-trapping excitons (STEs), which can emit full spectrum
white light. The results show that the half-height and full width of the two materials can reach 232 nm
and 194 nm, the stokes shift is 182 nm and 198 nm respectively, and the fluorescence lifetime is
9.812 ns and 13.465 ns. Their coordinates on chrominance diagrams (CIE) are (0.36, 0.40) and
(0.40, 0.44), color rendering indexes (CRI) are 86.93 and 82.23. Based on these two kinds of

perovskites, combined with commercial UV LED, the composite LED color temperature is about
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5000 K, providing a new understanding and perspective for the design of single-component white-

light-emitting diodes.

Keywords: two-dimensional perovskite;

emission; LED

[l

51

ERA T 20% UL T RRBT, Ak e
AR AT LSRRI T RE, Atk —2b SRR
AR RS Bk . SR, SRk, BRI
SEIREA R — AR A HL-TCHL A S Ak
BRI R B, B AT, B R R
wEe s, FERBIRE M . RO TR .
R 25 45 AT EL AT )Y 8 T R
AL h ABX; A A 25 14 25 81 CaTio; 11
MRS R, Hd A+ A HLei
HLBH B ¥ (CH;NH; *, (CH,(NH, )), Cs )
B A+2 & Jm B 7 (Pb™, sn®', Ge™); X H
“1HEE0, Br, C1)Y. 3R R
GoldschmidtZ¥ 2 [ F LR, A RETE s AR
(SR RZE R WS = AR BB TR AT
SYETERA 2, a2 s E e 2k Mk
HHVERER], WIE R 4k R, Bk
YEELERE A LK BE R CHUZ &R =, L
HIEA 2 . —FP°A Ruddlesden-Popper(RPP)
AT, 45HE NN LA, B, Xsm(n>1);
Y% —F & Dion-Jacobson(DJ) AHES Sk, &5y
RN LA, BXs(nx1), Hb LERKES
HLorF5 A, RPP AHASERA B RL Y J2 ]G HL2E
AR AR, Gl N (PEAT) | 2K
Hje(PMA) . THe(BAD)ZY, 1fii DI AH4EEKD"
FHEHJZ LA 2 AR EATm s R
EREIE 1,

R AR R — R A R T E A
KR A RS, HAEREAN 10 meV,
AL R T RS BRI, BSEKT R
RIS Sl — i, SRR RIS
Bk, M5 & e i R B &

STEs;

broad spectrum emitting; white-light

P—q0 0 90 0 0 9 g0
C Y 4 e 4 e
L, N NN NS gk
Q@ 1" | —0 —0 o—0
(a) RPP %! (PEA),PbBr.Cl, .

(b) DJ B (C4H,sN,0,)PbBr,

Bk, grEk. sRERFNEE BRI C. Brof Cl. N M0 i+
1 RERBZHEHRY HFEETER

Fig. 1 Molecular structures of different types of two-
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Tab.1 Composition ratio of phenethylamine halide to
lead halide
PEACI PEABr PbCl, PbBr,
X 0.4 mmol 0.20 mmol
* (63.0mg) (55.6 mg)
x 0.4 mmol 0.05 mmol 0.15 mmol
5 (63.0mg) (139mg)  (55.1mg)
x 0.4 mmol 0.20 mmol
2 (63.0mg) (73.4 mg)
X 0.3 mmol 0.1 mmol 0.20 mmol
* (473mg)  (202mg) (73.4 mg)
X 0.2 mmol 0.2 mmol 0.20 mmol
 (3l5mg)  (404mg) (73.4 mg)
X 0.4 mmol 0.20 mmol
! (80.8 mg) (734 mg)

(CgHgN,0,)PbBry Y il % = #§ CeH N0,
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Fig. 3 XRD pattern of the two-dimensional perovskite
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Tab. 2 Fitting parameters of fluorescence lifetime

Mkt A4, T,/ns A, Ty/ns T/ns

(PEA),PbBr,Cl, 0.98009 8.80506 0.02226 24.14084 9.812

(CeH;sN,O,)PbBry 0.57259 4.61058 0.38670 17.01751 13.465

2.3 B3 LED fBHMEER
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