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Absorption properties of colloidal Si NC ensemble

We have studied the optical absorption response of a Si NC ensemble by UV-Vis absorption spectroscopy. The background
corrected absorption spectrum of the sample was recorded by a double beam spectrophotometer and is shown in Fig. S1.
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Fig S1 Absorption property of the Si NC ensemble shows a broad maximum; ranging from 316-353 nm.

Fig. S1 shows a broad maximum ranging from 316-355 nm centered at 330 nm. Nature and peak position are the
characteristics of the Si NCs. The spectrum is used to get an idea of the wavelength at which it has maximum absorption.
But the spectrum is not sufficient to extract the value of the bandgap as the absorption is likely to occur due to transition
from the indirect bandgap. However, a rough estimation of Si NCs concentration can be calculated from absorption
spectrum by Beer-Lambert law:"

A =ecl S1

A = measured absorbance, € = wavelength and size dependent molar absorption coefficient (I mol™* cm’l),2 c =

concentration of the Si NCs, / =optical path length (here 1 cm). From Eq. S1, c is found to be 11.8 pg/l or 0.012 ppm.

Calculation of tunnelling capacitances for Orthodox Theory

In this section, we have calculated tunnelling parameters for Orthodox Theory of DBTJ.? The capacitances between tip-Si
NC (C; ) and Si NC-Au substrate (C, ) have been calculated by approximating the exact solution between sphere-sphere and
sphere-plane capacitances.4

1

Here C,=4neyryc sinha X7, sinh(na) N

The solution is an infinite series and the range 10 < n < 20 will be sufficient to suffice the present condition.” Here
2
a=1In (Ti + ,TST + TZ—S + 1) and S is the distance of separation between the Si NC and the substrate. For S < ryc Eq. S2 is
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converted to,

C, ~2mepryce [ln (%) +In2+ g] S3



The approximate solution of sphere-sphere capacitance, C;, can be written in terms of C, with a correction factor £, as
follows:

C1 (Mip. "ne, S) = BC; (Tne, BS) sS4
Tiip IS the apex radius of the tip and 3 = 1/ .
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Values of C; and C, are quite similar as f8 values are close to unity (ranging from 0.97 to 0.95 with increasing size) due to
Tiip » Tnc- The capacitance of the NC has been calculated by considering spherical capacitance of any dielectric material
i.e. CNC = 47T£NCrNc.
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Fig S2 (a) Capacitances of two junctions C;, C, and (b) capacitance of Si NC (Cyc). The horizontal bars are the
measurement uncertainty of Si NCs during the experiment.

Fig. S2a and S2b show the calculated values of C;, C,, Cyc with different NC size employing the above equations. As
expected the capacitance of Si NC has an increasing trend with the diameter, from 1.14 aF to 2.8 aF, whereas C; and G,
have the same trend with less than one order of magnitude.
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