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Abstract Most studies on the application of CsPbBr; perovskite quantum dots mainly focus on LED with green light
emission, while few reports are applied to WLED. Therefore, the current stability of white LED devices based on
CsPbBry perovskite quantum dots is studied. First, CsPbBr; perovskite quantum dots are prepared by thermal
injection method and their absorption and emission spectra are tested. The absorption and emission peaks are
502 nm and 512 nm, respectively. Then the CsPbBr, perovskite quantum dots are mixed with ultraviolet-curable
adhesive to form a CsPbBr, perovskite quantum dot colloid, and red phosphors are superimposed to make two white
light-emitting diodes (WLEDs) with different packaging structures, WLED | and WLED [l . Under a current of
10 mA, WLED [ has a color rendering index of 92.1, a correlated color temperature of 4323 K, and a lumen
efficiency of 33.04 Im/W. All three indicators are higher than WLED Il . Finally, WLED I and WLED I are
tested for current stability. The performances of the two WLED devices are tested under the conditions of slowly

increasing the drive current from 10 mA to 150 mA, switching time of 720 min and driving current of 15 mA. The
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results show that WLED | shows a more stable trend of change.

Key words optical devices; CsPbBr; perovskite quantum dots; white light-emitting diode; color rendering index;

current stability
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Fig. 2 TEM image and particle size distribution of CsPbBr; perovskite quantum dots. (a) TEM image of CsPbBr,

perovskite quantum dots, illustration shows HRTEM image; (b) particle size distribution of CsPbBr, perovskite quantum dots
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Fig. 3 Ultraviolet visible absorption/PL  spectrum of
CsPbBr; perovskite quantum dots/toluene solution,
illustration shows CsPbBr, perovskite quantum dots/

toluene solution under UV irradiation
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Fig. 4 EL spectrum and CIE color coordinate diagram. (a) EL spectrum of WLED [ at current of 10 mA, illustration
shows luminescence of WLED [ in dark; (b) WLED [ CIE at current of 10 mA; (¢) WLED Il EL at current of
10 mA, illustration shows package diagram and its luminescence of WLED [ in dark; (d) CIE of WLED Il at
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3.4 B3t LED S/ BEREAEENR
TE 10~150 mA BRI IR T, 43 5% WLED

I WLED [ #47 T f 80k Ek, 45 R an & 5 Al
B 6 i, IWE 5 LA F] L, 76 10 mA A 3K 3

1923002-4



£ 41 % £ 19 #1/2021 £ 10 B/eFE4R

B F.WLED [ 1 WLED I 4 4% % )t 1% 9 i 3
A —F, M WLED 1 #2106 ok 3 5% & B W 1
WLED I i ; {H pi % 3% 2 L 3 1 38 K, WLED 1 1)
2L R 1 5k i ER A e =5 T WLED I 5 H nf
PIWEE 5] WLED [ &ttt 7 WLED 1 &
SOV RS L X 5 20 5 o ISR B (9 20 RS AL, R IR 7
T AT AN AT 9 25 fh Uk T A A 3 RE R Ak
ME 5 ] LLE B, B 9K 3l O S K #] 150 mA,
WLED I 9 1 5% Fi 4% 06 6 135 38 BE — 576 2008/
@

Spectral intensity /arb.units

400 500 600 700 800
Wavelength /nm

Spectral intensity /arb.units

400 500 600 700 800
Wavelength /nm

I WLED [ f£056Rag et il o B A 52 0 MRk
& 6 () A 6(b) 43518 WLED TA1 WLED 153K )
HLE Y CIE @AARINE R . WLED 1 CIE @A bR M
(0. 3656, 0.3601)28fLF](0. 3758, 3227), WLED I[f¥)
CIE % 4 &5 M (0. 3332, 0.3560) 48 4k %] (0. 3211,
0.2438), WLED [#) CIE (A, A 45 28 {1k HF it 18 /)N T
WLED II; 9 H WLED T/ & 48 B8 4 4 8 R £ o L fif
WLED I1) €8 48 5 43 A1 I R 35k 3 /. 2% 1. WLED
TH S5 AL 0 A T 4 1 L BUR DG PR BE

()

=
=]

Spectral intensity /arb.units
e S o o
Mo o o

(=)

400 500 600 700 800
Wavelength /nm

Lof@

0.8}
0.6
041

0.2}

Spectral intensity /arb.units

400 500 600 700 800
Wavelength /nm

B 5 AREHEFET WLED 1 1 WLED II 9 EL 63Xttt , (a) 10 mA;(b) 30 mA;(c) 70 mA;(d) 150 mA
Fig. 5 Comparison of EL spectra of WLED | and WLED [l under different currents. (a) 10 mA; (b) 30 mA;
(c) 70 mA; (d) 150 mA
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Fig. 6 CIE comparison of WLED [ and WLED I under different currents. (a) WLED [ at current from
10 mA to 150 mA; (b) WLED Il at current from 10 mA to 150 mA
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Fig. 7 Comparison of CCT, CRI, and LE with current trends of WLED [ and WLED Il . (a) Comparison of variation
trends of CCT and CRI of WLED [ and WLED [l with increasing current; (b) comparison of LE variation trends of
WLED [ and WLED [l with increasing current
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Fig. 8 Comparison of CCT, CRI, and LE of WLED [ and WLED [l with increasing working time. (a) Comparison of

variation trends of CCT and CRI of WLED [ and WLED Il from 1 min to 720 min; (b) Fig. (a) circle part, CCT

comparison of WLED | and WLED [l working time from 1 min to 180 min; (c) comparison of LE variation trends

of WLED | and WLED I with increasing working time
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