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Figure S1: PL spectrum fitted by two Gaussian functions for as-prepared, diluted
Si-CNDs.
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Figure S2: The experimental data of absolute PL-QY measurement for
as-prepared, diluted Si-CNDs.
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Figure S3: High-resolution TEM imaging for Si-CNDs.
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Figure S4: The AFM imaging for Si-CNDs.

The topographic heights of Si-CNDs were estimated based on several AFM images,
which is 1.2 nm~6 nm.

54



25F T v T v T v T v T v T
e Absorbance, cross-linked 75 wt% Si-CNDs
e P], diluted Si-CNDs
2.0
-
=
< 1.5
N’
>
~N—
2 1.0
[<5]
~N—
=
= 05
0.0 " 1 " " 1 2 1 " 1 "
350 400 450 500 550 600 650
Wavelength (nm)

Figure S5: Spectral overlap between optical absorption and PL emission.

To highlight the reabsorption effect, the absorbance spectrum of 75 wt% loading

Si-CNDs and PL emission of diluted Si-CNDs were shown together.
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Figure S6: Experimental data of absolute PL-QY measurement for cross-linked
Si-CNDs.
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Figure S7: Fitting results for cross-linked Si-CND thin films with different
loadings

To yield quantitative information on time-resolved PL measurements, stretched

exponential function, 7(¢)=1, exp(—i)ﬂ + 1, was employed to fit the experimental
T

data, where /,,f,7r,I, denote the PL intensity at initial time delay, dispersion

parameter, characteristic lifetime, and background intensity, respectively. After

yielding the fitting parameters, the average PL lifetimes can be derived using this

1
equation,(r) zif(z), where ['is the gamma function. The average lifetimes for

cross-linked Si-CNDs with different loadings are 6.5 ns (1 wt%), 5.4 ns (10 wt%), 4.8

ns (25 wt%), 2.4 ns (50 wt%), 1.8 ns (75 wt%), respectively.
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| Edge-emission |  TQF(%) |

50 wt% 22 60 ~13
25 wt% 32 68 ~22
10 wt%o 40 70 ~28

Sample Solid-state gjjo (cm2) 1IQE  EQE  gypplementary Ref

PL-QY (%) (%) (%)

OLA-CNDs 30 1.5x8 4 04 1

N-CNDs NA 25x1.6 NA 475 0.3 wt% loading 2

PbS/CdS QDs 40 1.5x10 45 1.1 3

CdSe/CdS QDs 45 215x1.3 102 NA  0.05wt% loading 4

CulnS2/ZnS QDs 81 22x22 265 NA 5

Perovskite QDs 60 13x9 NA 2 6

CdSe/ZnS/ZnS QDs 65 9% 10 NA 12 0.9 wt% loading

Si-CNDs 45 3x3 22 NA 25 wt% loading  this work

Figure S8: The parameters for Si-CND LSCs with different loadings and the
comparisons with other LSCs 7,
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Figure S9: (a) The photographs for Si-CNDs under ambient (left) and UV
illumination (right) at different pH values and (b) PL spectrum for Si-CNDs at
different pH values.
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