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Table S1. Properties comparison of differrent blue luminescent materials.

Materials Materials PLQY Emission
CIE Ref.
category example (%) peak (nm)
P kit
CTOVSKIEE  CoPb(Bry,Cly)s 80 455 (0.20, 0.04) 1
QDs
Carbon QDs  Blue carbon dots 80 433 (0.15, 0.05) 2
Cd-based
z .12,0.1
QDs CdSe/znS 73 475 (0.12,0.15) 3
Zn based .
halide NCs Cs,ZnCl4:Cu 55 477 - 4
Zn based
ZnBr,:Cu* 4 -
halide NCs Cs,ZnBry:Cu 65 65 5
Zn doped This
Br:Z 1 2 A
halide NCs CsBr:Zn 79 415 & 438 (0.20,0.16) work
Zn doped This
halide NCs Csl:Zn 79 415 & 440 - work
Ni doped
Pby.ssNio 12Cl 7 4 -
halide QDs CsPbyg ggNip.1,Cl3 9 05 6
Cu based
halide NCs CS3CU2|5 67 441 - 7
Sn** based .
halide NCs Cs,5Nng 97Big o3lg 79 455 - 8
Eu doped
Br:E 44 -
halide NCs CsBr:Eu 33 0 2
AgBi based i
B . - 1
halide NCs Cs,AgBiClg 6.7 395 0

1,012 3,765 nem

Figure S1. (a) HRTEM image of CsBr:Zn NCs. (b) Calculation of the lattice distance of
CsBr:Zn NCs. (c) FFT image of CsBr:Zn NCs.
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Figure S2. (a) XPS analysis of CsBr:Zn NCs and the high-resolution spectra of (b) Zn 2p,
(c) Cs 3d and (d) Br 3d.
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Figure S3. UV-visible absorption spectra of CsBr:Zn NCs. Two weak bands at 381 nm

and 404 nm can be seen in the inset.
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Figure S4. The PLQY spectra of CsBr:Zn NCs. The reference curve is measured by
placing a blank quartz in an integrating sphere.
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Figure S5. (a) PL excitation (PLE) spectra of CsBr:Zn NCs for different emission. (b) PL
spectra of CsBr:Zn NCs under different excitation wavelength.
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Figure S6. Schematic of the photophysical process in CsBr:Zn NCs. Zn doping
introduces the intermediate trap states in the original energy level of CsBr to change
CsBr into the blue-emitting material. The broad PL spectra and multi peaks of CsBr:Zn
NCs can be explained by the multiple intermediate trap states.
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Figure S7. PL intensity versus excitation power for CsBr:Zn NCs.
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Figure S8. Temperature dependent PL spectra of CsBr:Zn NCs (80-300 K).

Intensity (a.u.)

550 600

60 day
" l A A A 45 Eiay
| 30 day
10 day
i l AL A " O C.lay
i ‘I - ] — I I| ! |I 1
10 20 30 40 50 60 70

2 Theta (degree)

Figure S9. XRD patterns of as-prepared CsBr:Zn NCs over stored time.
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Table S2. Caculation of the size and strain of CsBr:Zn NCs from XRD patterns of
different stored days.

0 Day 10 Day 30 Day 45 Day 60 Day
Size (nm) 16.5 18.4 24.8 29.9 49.8
Strain (%) 0.115 0.017 0.010 0.011 0.040
(a) +f (b) 4 o 10 day
—_ o e 60 day
3 8
= &
.% 0.14 E‘ 0.14
= R
> =
0.014 0.014
012345678 9101112131415161718 012345678 9101112131415161718
Time (ns) Time (ns)

Figure S10. Time-resolved PL decay spectra of CsBr:Zn NCs (a) at different
temperatures and (b) for different stored days.

Figure S11. Photographs of CsBr:Zn NCs solution after stored for 30 days (left) and 60
days (right) (a) without UV light excitation, (b) with UV light (365 nm) excitation in
normal environment, and (c) with UV light (365 nm) excitation in dark environment.
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Figure $12. TGA measurement of CsBr:Zn NCs.
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Figure $13. The PLQY spectra of Csl:Zn NCs. The reference curve is measured by
placing a blank quartz in an integrating sphere.
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EDS mapping of Csl:Zn NCs. (c-e) Corresponding elemental mapping of Cs, |, and Zn in
Csl:Zn NCs. Scale bars are 1 um for a-b and 500 nm for c-e.
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Figure S15. (a) XPS analysis of Csl:Zn NCs and the high-resolution spectra of (b) Zn 2p,

(c)Cs3dand(d) I 3d.
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Figure S16. (a) PLE and PL spectra of Csl:Zn NCs. (b) Time-resolved PL decay and fitting
curve of Csl:Zn NCs.
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Figure $17. PLQY values of Csl:Zn NCs over storage time at ambient condition.
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Figure S18. Photographs of the blue LED fabricated by combining CsBr:Zn NCs with a
UV light chip under different operating currents.
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