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Abstract: In recent years, all-inorganic perovskite quantum dots (QDs) have attracted extensive attention from re-
searchers due to their excellent photoelectric properties, but their poor stability greatly limits their applications. By
using the stability of glass, the perovskite QDs are controlled to in-situ growth inside the glass matrix, so that the
glass coats around the perovskite QDs. And the contact between QDs and the external environment is cut off, thus ef-
fectively improving the stability of QDs. By doping specific ions in perovskite QD-embedded glass, the crystallization
of QDs and their luminescence peak can be controlled. Besides that, a new luminescence center can be introduced.
In this paper, the research progress of ion-doped perovskite QD-embedded glass is comprehensively introduced ac-
cording to the purposes of ion doping, which provides ideas and references for the recent research on ion-doped

perovskite QD-embedded glass.
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Fig.1 Schematic diagram of ion doping in perovskite QD-
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embedded glass
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Fig.2  (a) Photographs of Ni*-doped CsPbBr; quantum dot
(QD) glasses (x= 0%, 1%, 2.5%, 7.5%, 10%) un-
der visible and UV light irradiation. Photolumines-
cence (PL) spectra (b) and PL quantum yield
(PLQY) values (¢) of Ni**-doped CsPbBry QD glass-
es. (d) Photographs of xLiBr-doped self-crystalliza-
tion CsPbBry QD glasses(x = 0%, 15%, 20%, 25%,
30%, 35%, 40%) under visible and UV light irradia-
tion. PL spectra (e) and PLQY values (f) of LiBr-
doped CsPbBry QD glass™*.
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Fig.3

Bry QDs. (b)Photographs of CsPbBry:xRb QD glasses
(x=0, 0.4, 0.6, 0.8) under visible and UV light irra-
diation. XRD patterns(c) and PL spectra(d) of CsPb-
Bry:xRb QD glasses ™.
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(a) Crystal structure of Cs-based mixed-Pb/Sn per -
ovskites. (b) XRD patterns of CsPb,_SnBr;y (x=0,
0.1, 0.36, 0.5, 0.7) at 550 °C for 5 h. (¢) Absorption
and emission spectra, photographs under UV light ir-

radiation of all samples, respectively ™
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Fig.6 Emission spectra of operating devices of blue chip(a), CsPbBry QD glass(b), and Th*/Eu* co-doped CsPbBry QD glass-

based LEDs(¢). (d)Chromaticity diagram of the corresponding LEDs(inset: photograph of an operating W-LEDs )"
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Tab. 1 Performance of W-LED prepared from perovskite
QD glass with different doping-ions

g K Raln e
(X,Y)
CsPbBry/Th*/Eu* " 4 945 85.7  (0.3335,0.3413)
CsPbBry/Dy*/Eu™" 5436 78.0  (0.3349,0.3986)
CsPbBry/Tm*/Eu™ 3692 30.7  (0.3840, 0.3543)
CsPbBr/Eu*™ 4075 88.9  (0.3848,0.4044)
CsPbBr/Sm™* 4455 82.6  (0.3547,0.3234)
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Fig.7 (a)Temperature-dependent PL spectra of the Th™" doped perovskite QD glass samples upon 365 nm excitation. (b) Corre-

sponding CIE chromaticity diagram. The insets in (b) are the photographs at the corresponding temperature under a 365

nm UV lamp .
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Tab.2 Temperature detection performance of perovskite QD glass with different doping ions

BARET 2 0of FAB /K EOE S A5 /K PR /K
CsPbBr/Eu* 0.0224 2.250% 93~383
CsPhCLBr/Eu*"" 0.0315 3.097% 80~440
CsPbBr,/Dy**" 0. 088 7 2.631% 293~573
CsPbL/ThH™ 0.039 8 7. 120% 293~393
CsPBIL/TL 0.0340 1.780% 80~480
CsPb(CY/Br) /Mn**" — 10. 040% 80~103
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