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Figure S1. XRD patterns of Si QDs with pristine and Er hyperdoping.
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Figure S2. Temperature-dependent integrated emission intensity of undoped Si QDs.



Table S1. Atomic fraction of various charge states of Si

Sample Nisit* Nsit+ Nsi2* Nsi?+ Nisi#* SiOx« d (nm)

I 1] I I I I I I 1
Undoped Si QDs 30.29 42.93 7.11 0 19.56 Si0,, 0.8
Er-hyperdoped Si QDs 41.98 43.21 7.38 743 0 Si0,; 0.6

Note S1. The fitting of PL decay curves and the determination of PL lifetime
Both of the PL decay curves can be well-fitted by a biexponential equation
t t
I(t) = Aje 1 + Aye 72, (S1)
where I(t) is the PL intensity at time t, A; and A, are fitting constants, and 7; and
7, are the fast and slow decay time, respectively. The effective average lifetime 7 can be
estimated by the following equation [9]

2 2
= A1T1°+AT, (SZ)

A1T1+A,T, 7
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