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This file includes:
Section 1: Synthesis of the Eu(tta);-2H,O complex

Section 2: Bare photovoltaic cells performance
Figure S1 | (top) EQE and (bottom) V-I curves of the bare (a, ¢) PV-1 and (b, d) PV-2 devices prior and after the heat
treatment at 45 °C for 48 h.

Section 3: Coating thickness measurements
Figure S2 | Cross-section optical microscopy images of (a) dU6-Tb and (b) tU5-Eu LDS layers on glass substrates under
UV radiation at 365 nm.

Section 4: Spectroscopic ellipsometry

Figure S3 | Ellipsometry parameters I (black) and I (red) for (a) dU6-Tb and refractive index for (b) tU5-Eu. The solid
lines represent the data best fit (1*=0.9); (c) Fit residual plots for I. (black) and I (red) parameters, and refractive index
(grey); (d) Refractive index dispersion curves of the dU6-Tb and tU5-Eu.

Section 5: Coated photovoltaic cells

Figure S4 | Photographs of the (a, d) bare PV devices and of the coated (b, ¢) PV-1 and (e, f) PV-2 with the (b, ¢) dU6-Tb
and (e, f) tU5-Eu LDS coatings, under AM1.5G radiation. Scale bars: 1072 m.

Figure S5 | Absolute EQE curves of a bare PV-1 device and a PV-1 device coated with undoped organic-inorganic hybrid.
Figure S6 | I curves of (a, b) PV-1 and (c, d) PV-2 devices with (a, c¢) dU6-Tb (green lines) and (b, d) tU5-Eu (red lines)
coatings compared with the bare PV devices (black lines).

Table S1 | EQE increase over the AM1.5G spectra (in the 300 to 800 nm spectral range) of the coated PV devices.

Section 6: Solar race

Figure S7 | Stop motion video of the solar race with indication of elapsed time. The solar vehicle with the coated PV cell
is indicated by the yellow identification tag. The full video is found as Electronic Supplementary Information.
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Section 1: Synthesis of the Eu(tta);-2H,O complex

The synthesis of the Eu(tta);-2H,O complex is fully described elsewhere”. 1 mmol (0.3662 g) of EuCl;-6H,0O was dis-
solved in 1.5 mL of ethanol under stirring. Then, 3 mmol (0.6664 g) of Htta were added dropwise to the ethanolic solu-
tion of EuCl;-6H,O. The pH of this solution was adjusted to 6-7 by adding an appropriate amount of an ethanolic NaOH
solution. The resulting mixture was stirred for 24 h at room temperature and then the solvent was slowly evaporated
during 48 h. The yellow solid obtained was washed with water and hexane and recrystallized in EtOH and dried at 45
during 48 h.

Section 2: Bare photovoltaic cells performance
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Fig. S1 | EQE (top) and V-l curves (bottom) of the bare (a, ¢) PV-1 and (b, d) PV-2 devices prior and after the heat treatment at 45 °C
for 48 h.

Section 3: Coating thickness measurements

a

Fig. S2 | Cross-section optical microscopy images of (a) dU6-Tb and (b) tU5-Eu LDS layers on glass substrates under UV radiation
at 365 nm.
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Section 4: Spectroscopic ellipsometry
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Fig. S3 | Ellipsometry parameters /. (black) and /; (red) for (a) dU6-Tb and refractive index dispersion curve for (b) tU5-Eu. The solid lines
represent the data best fit (?=0.9); (c) Fit residual plots for I, (black) and ks (red) parameters, and refractive index (grey); (d) Refractive index
dispersion curves of dU6-Tb.
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Section 5: Coated photovoltaic cells

Fig. S4 | Photographs of the (a, d) bare PV devices and of the coated (b, c) PV-1 and (e, f) PV-2 with the (b, e) dU6-Tb and (e, f) tU5-Eu LDS
coatings, under AM1.5G radiation. Scale bars: 102 m.

Absolute EQE curves

To infer about the contribution of the undoped material for the EQE of the PV devices, an undoped layer was deposited
on top of a PV cell. For that, the synthetic conditions had to be changed comparing with the ones used to prepare the
doped organic-inorganic hybrids: by using analogous conditions in both situations, the undoped layer does not become a
gel requiring the use of higher amount of acid catalyst (or higher concentration) or aging at higher temperatures. Thus,
for the synthesis of the undoped hybrid, 1.20 mL of EtOH was added to 3.0 g of t-UPTES(5000) precursor in the pres-
ence of 8.6x1072 mL of HCI 1M and the deposition was performed by drop-casting. The EQE curves presented in Fig. S5

reveal no significant changes, reinforcing that the main contribution for the PV cells enhancement in the presence of the
LDS layers arises from the UV-converted photons.
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Fig. S5 | Absolute EQE curves of a bare PV-1 device and a PV-1 device coated with undoped organic-inorganic hybrid.

Short-circuit current (/sc)
The experimental relative increase in I in the 300 to 360 nm spectral range was inferred through:
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in which I .qis the I generated by the PV device with the LDS coating and I .
PV device.

is the I, generated by the bare
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Fig. S6 | Isc curves of (a, b) PV-1 and (c, d) PV-2 devices with (a, c) dU6-Tb (green lines) and (b, d) tU5-Eu (red lines) coatings compared
with the bare PV devices (black lines).

Table S1 | EQE increase over the AM1.5G spectra (in the 300 to 800 nm spectral range) of the coated PV devices.

PV cell LDS coating AEQEawm1.56
tU5-Eu 4%
PV-1
dUe-Tb 8%
tU5-E 99
PV-2 " &
dU6-Tb 1%

Section 6: Solar race
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Fig. S7 | Stop motion video of the solar race with indication of elapsed time. The solar vehicle with the coated PV cell is indicated by the
yellow identification tag. The full video is found as Electronic Supplementary Information
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