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1. Photoluminescence properties of dU(600) waveguides
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Figure S1. (a) Photoluminescence excitation (Aem = 360 nm) and (b) emission spectra (Aex = 350 nm)
of dU(600) waveguides.

2. Aggregation-induced emission (AIE) behaviour of p-O-TPE in THF/EtOH

1.04(a —~ 1040
( ) vol% EtOH: > ('g) -\.\
— 90% S 1g 540 ]
S 80%
- 60% a {g s30 \
= 50% ot o
2 06 40% £ 069% \.\_/”)
% gff/% < & %2550 40 60 80 100
£ . ©
B 0.4 a 044 EtOH (vol%)
N S
© N
g 0.2 T 0.24
S £ —=— THF/EtOH
2 5 )
oo 2 oo —e— CHCI,/EtOH (Lit)
N T

T T T T T T T T T T T T T T T T T T T T T
400 450 500 550 600 650 700 0 10 20 30 40 50 60 70 80 90
Wavelength (nm) EtOH (vol%)

Figure S2. (a) Emission spectra (Aex = 373 nm) of p-O-TPE in THF/EtOH solutions of varying EtOH
concentration. (b) Variation of peak intensity of p-O-TPE emission (Aex = 373 nm) in THF/EtOH
(black) and CHCIs/EtOH (red)' with varying EtOH concentration. Inset: variation of peak position of
p-O-TPE emission in THF/EtOH.
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3. Steady-state photoluminescence studies of p-O-TPE-PDI-Sil energy transfer in
du(600)

3.1 Excitation spectra
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Figure S3. (a)-(e) Normalized excitation spectra (Aem = 650 nm) of p-O-TPE-dU(600) (solid black),
p-O-TPE-PDI-Sil-dU(600) (solid coloured) and PDI-Sil-dU(600) (dash coloured) with varying
concentration ratios between p-O-TPE and PDI-Sil. A concentration ratio of 1 : 1 represents 0.005
wt% of p-O-TPE and 0.005 wt% of PDI-Sil.

3.2 Emission spectra

The enhancement in PDI-Sil emission as a result of FRET is calculated by comparing the PDI-Sil
emission in p-O-TPE-PDI-Sil-dU(600) and PDI-Sil-dU(600) (Figure S4). Firstly, the p-O-TPE
emission in p-O-TPE-dU(600) is normalized by the peak intensity of p-O-TPE emission in p-O-TPE-
dU(600) (Figure S5). Subsequently, it is subtracted from the emission of p-O-TPE-PDI-Sil-dU(600)
to get the emission of PDI-Sil in p-O-TPE-PDI-Sil-dU(600) and compared to the emission of PDI-Sil
in PDI-Sil-dU(600) (Figure S6). The difference in integrated photon counts between the PDI-Sil
emission in p-O-TPE-PDI-Sil-dU(600) and PDI-Sil-dU(600) corresponds to the increase in PDI-Sil
emission due to FRET from p-O-TPE.
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Figure S4. (a)-(e) Emission spectra (Aem = 370 nm) of p-O-TPE-dU(600) (solid black), p-O-TPE-PDI-
Sil-dU(600) (solid coloured) and PDI-Sil-dU(600) (dash coloured) with varying concentration ratios
between p-O-TPE and PDI-Sil. A concentration ratio of 1 : 1 represents 0.005 wt% of p-O-TPE and

0.005 wt% of PDI-Sil.
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Figure S5. (a)-(e) Emission spectra (Aem = 370 nm) of p-O-TPE-dU(600) (solid black, normalized by
the peak intensity of p-O-TPE emission in p-O-TPE-PDI-Sil-dU(600)), p-O-TPE-PDI-Sil-dU(600)
(solid coloured) and PDI-Sil-dU(600) (dash coloured) with varying concentration ratios between p-

O-TPE and PDI-Sil. A concentration ratio of 1 : 1 represents 0.005 wt% of p-O-TPE and 0.005 wt%

of PDI-Sil.
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Figure S6. (a)-(e) Emission spectra (Aem = 370 nm) of PDI-Sil in p-O-TPE-PDI-Sil-dU(600) (solid)
and PDI-Sil-dU(600) (dash) with varying concentration ratios between p-O-TPE and PDI-Sil. A
concentration ratio of 1 : 1 represents 0.005 wt% of p-O-TPE and 0.005 wt% of PDI-Sil.
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Figure S7. Optical properties of PDI-Sil-dU(600) ureasils. (a) Photograph of PDI-Sil-dU(600)
samples doped with varying concentration of PDI-Sil under UV illumination (365 nm). The value
above each sample represents the concentration (wt%) of PDI-Sil in dU(600). (b) Normalized

emission spectra (Aex = 530 nm) of PDI-Sil-dU(600) samples with varying concentrations of PDI-Sil.
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3.3 Integrated photon counts of edge emission
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Figure S8. Number of photons emitted from the edge of p-O-TPE-PDI-Sil-dU(600) samples as a

function of p-O-TPE : PDI-Sil concentration ratio in arbitrary units.

4. UV/Vis transmittance and absorption spectra of large LSCs
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Figure S9. UV/Vis transmittance spectra of dU(600), p-O-TPE-dU(600), PDI-Sil-dU(600) and p-O-
TPE-PDI-Sil-dU(600) samples (4.5 cm x 4.5 cm x 0.3 cm).
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Figure S10. UV/Vis absorption spectra of dU(600), p-O-TPE-dU(600), PDI-Sil-dU(600) and p-O-

TPE-PDI-Sil-dU(600) (4.5 cm x 4.

5cm x 0.3 cm).
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5. Literature comparison of LSC efficiencies

Table S1. Performance metrics of the p-O-TPE-PDI-Sil-LSC reported in this work compared to some

examples from the recent literature.

Type Dimensions Gegnjeatrlc Light Source N
ain
This work 45cmx45cmx03cm| 38 | AMISGSolar | 54 5o
simulator
Z hell-Al
CdSelznS core/shell-Alexa | o 4 cmx027em | 37 | AMISGSolar | g5
Fluor 546 dye simulator
Silica-coated CdSe/CdZnxS1x
tica-coate © 3n "[10 cm x 10 cm x 0.16 cm 15.6 Sunlight 21.0%
core/alloyed shell
Perovskite nanop|ate|ets4 10cmx 10 cm x 0.2 cm 12.5 Sunllght 26.0%
PbS/CdS core/shell’ 10cm x 10 cm x 0.2 cm 12.5 Solar simulator | 4.5%
CulnSeS2In/znS core/shell’ | 10 cm x 10 cm x 0.3 cm 8.3 Solar simulator | 16.7%
Silicon quantum dots7 12cm x 12 cm x 0.26 cm 11.5 Solar simulator | 30.0%
CdSe/CdS core/shell’ 21.5¢m xc1n.13 cm x 0.5 1.2 Solar simulator | 10.2%
@ The geometric gain (G) of an LSC is defined by:
Atop (S1)

G =
Aedge

where Awp and Aedge are the areas of the top surface and edges of the LSC, respectively.

® The internal photon efficiency (i) of an LSC is defined by the following equation:

Nime = Nph—out (82)
¢ =
" Nph—abs

where Npnout is the total number of edge-emitted photons summed over four edges of the LSC and

Noh-abs is the total number of photons absorbed by the LSC.
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