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Figure S1. Top panels: Complex refractive index 7,,(1) = n,, (1) + ik,,(4) of all materials
considered in the theoretical evaluations. It IS assumed that
Npen+iroA) = Npratinizea PEN+1T0 (A). BOttom panels: optical characterization of simple Glass-
FTO-Electrode samples. The thicknesses of the electrodes are 3.02 and 5.02 microns, and they
are made of a 50% porous titania matrix containing ‘nanoglue’ and infiltrated with dye
molecules. Left panel displays experimental and calculated absorptance, using the extracted
complex refractive index (applying the formalisms described in Refs [1,2,3]) shown on the right
panel. For saturated thicker electrodes employed in DSC in this work, it is assumed that
ST (A) =15 kpye (4).
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Figure S2. Theoretical calculations of the ngor(4) of a plastic cell. Black curve corresponds to
a 8.55 microns electrode without scatterers, red one to a 8.65 microns electrode with 30% of
nanoparticles of radius 160 nm, and blue one to a 8.55 microns electrode with a scattering layer

of 4 microns. The effective electron diffusion length is taken to be L, = 8 microns.
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Figure S3. (a) Theoretical calculations of n; 4 (4) (or absorptance) of plastic cells consisting on
a 11.3 microns electrode containing scatterers of different radius (25, 50, 80, 100, 150, 160 and
200 nm, as indicate in the labels). The electrode consists of a first 2.8 microns layer without
scatterers, and a second layer on top of 8.5 microns with 30% of scatterers. (b) Corresponding

calculations of the ngog (1) spectra taking L, = 16 microns.
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Figure S4. (a) Theoretical calculations of the ngoz(4) of a plastic cell with a 12.5 micron
electrode containing scatterers. The electrode consists of a first 3.125 microns layer without
scatterers, and a second layer on top with scatterers of radius 160 nm at different concentrations
(ffs = 5%, 10%, 20% and 30%, as indicated in the labels). Results are compared with a
multilayer configuration in which the first layer does not contain scatterers and the concentration
of the 3 consecutive layers on top (of 3.125um each one) is increased: 10%, 20% and 30%. The
electron diffusion length is taken to be L, = 16 microns. (b) Corresponding sswia values. The

800
_ f400 T]LH(A)AMlsdA

solar spectrum weighted integrated absorption (ngswiq) 1S defined by nsewia = 500,

f400

with AM1.5 the normalized solar spectrum at the Earth surface.
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Figure S5. Theoretical calculations of the optical path (z) covered by absorbed photons by dye
molecules normalized to the total number of photons (y) injected at A = 650 nm in rigid cells
without light scatterers (black curve) or including 30% of TiO, scatterers with r = 160 nm. The
cell consists on a PEN and ITO substrate (200 microns thickness), an 8.5 microns electrode,
followed by an electrolyte of 21.5 microns, and followed by platinized FTO and glass counter

electrode.
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Figure S6. (a) Theoretical calculations of n; (1) (or absorptance) of a plastic cell with a total
thickness of 11.3 microns. Black solid curve corresponds to an electrode without scatterers, and
red solid curve to an electrode consisting on a first 2.8 micron layer without scatterers, and a
second layer con top of 8.5 micron with 30% of scatterers (r = 160 nm). For comparison, empty
symbols account for the absorptance of an 8.55 micron electrode without scatterers (black
circles), and a 8.65 micron electrode with 30% scatterers (r = 160 nm, red circles). (b) and (c)
absorption profiles as a function of the wavelength for each 11.3 micron electrode, (b) without

scatterers and (c) with 30% scatterers (r = 160 nm).
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Figure S7. (a) Theoretical results of reflectance (left panel), absorptance (intermediate panels)
and transmittance (right panel) for the same optimized system considered in Figure 6 in the main
manuscript (a flexible DSC with an structured 12.3 micron electrode consisting on an initial TiO,
layer without scatterers, followed by an electrode containing 30% TiO, particles of r = 160 nm).
The cell is illuminated from the PEN substrate as indicated in the schematics (panel (b)). Dashed
grey line accounts for reflectance, absorptance or transmittance. Diffuse and specular reflectance
are labeled by R4(A) and Ry(A), respectively, and diffuse and ballistic transmittance by Ty(A) and
Tp(M), respectively. Each absorptance panel correspond to each element comprising the cell:
[a+b] PEN and ITO substrate, [c] ‘adhesion layer’ (distinguishing each component, i.e., dye
molecules and electrolyte), [d] electrode (distinguishing dye molecules, electrolyte and TiO,
scatterers), [e] electrolyte, and [f+g+h] counter electrode (platinized PEN/ITO). (b) Schematic of

the multilayer DSC containing light scatterers, displaying corresponding slab thicknesses.
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Figure S8. (a) Theoretical results of reflectance (left panel), absorptance (intermediate panels)
and transmittance (right panel) for the same optimized system considered in Figure S7 but taking
a rigid counter electrode (platinized FTO on glass). The cell is illuminated from the PEN
substrate as indicated in the schematics (panel (b)). Dashed grey line accounts for reflectance,
absorptance or transmittance. Diffuse and specular reflectance are labeled by R4(A) and Rg(RA),
respectively, and diffuse and ballistic transmittance by Tg4(A) and Ty(X), respectively. Each
absorptance panel correspond to each element comprising the cell: [a+b] PEN and ITO substrate,
[c] ‘adhesion layer’ (distinguishing each component, i.e., dye molecules and electrolyte), [d]
electrode (distinguishing dye molecules, electrolyte and TiO, scatterers), [e] electrolyte, and
[f+g+h] counter electrode (platinized FTO on glass). (b) Schematic of the multilayer DSC
containing light scatterers, displaying corresponding slab thicknesses.
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Figure S9. Theoretical calculations of the 1;o(4) of all solar cells considered in the main
manuscript. Black curve correspond to a plastic cell with a 8.55 micron electrode without
scatterers (taking L, = 8 microns); red curve to a plastic cell with a 8.65 micron electrode
containing 30% of scatterers of r = 160nm; blue curve to a plastic cell of 11.3 micron electrode
(2.8 micron layer without scatterers and a second layer on top with 30% scatterers of r = 160nm);
and green curve to a flexible cell of 12.3 micron electrode (2.5 micron layer without scatterers

and a 9.8 micron layer on top with 30% scatterers of r = 160 nm).
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