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Figure S1. Power conversion efficiency of small cells with TiO2 blocking layer sprayed at
150 °C and 300 °C respectively and average PV parameters (5 cells per type) showing

comparable results. Masked area is 0.25 cm?.
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Figure S2. Basic screen print diagram showing the main printing settings (left) and picture of
a common print defect (right), due to not optimised print speed and snap off for large areas,

resulting in a horseshoe shaped area of lower ink transfer (red circle).
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Table S1. Overall average thickness and roughness for each layer (top table) and measured
values in different zones of each A4 substrate: L - left, M - middle, R - right and 1 — top, 2 —
middle, 3 — bottom to demonstrate the consistency across the whole printed area. For TiO», an
additional feature (Ap) was measured (as indicated in Figure 3) to quantify fully the height of

the layer.
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4 Thickness ( ;im) deviation | Ra(gm) deviation| Rp(um) deviation
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Figure S3. Measured TLM resistance values varying the contact distance for un-patterned BL
samples, i.e. Carbon/BL/FTO with the carbon not directly in contact with the FTO.
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Figure S4. Temporal evolution of PV parameters for the best modules for each type, un-

encapsulated and stored in the dark in air. After 144 hours at room temperature and ambient

humidity, i.e. 55% RH, the modules were stored in a box with a saturated aqueous solution of

NaCl ensuring 70% RH. The un-patterned module cracked during this phase. After almost

300 hours in this highly humid environment, storage continued in a box with silica desiccant

at 30% RH ca.
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Figure S5. PV parameters for the best module with patterned BL after different light soaking

times at open circuit prior to the 1-V scans: the improvement of Voc, Jsc and FF resulted in a

44% PCE improvement after 10 min of light soaking. Black and red symbols refer to the

reverse and forward scan, respectively.
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Figure S6. I-V curves (both reverse and forward scans) of the best module with patterned BL
at different illumination levels under fluorescent lamps, whose spectrum is also reported.
Being the illumination levels much lower than at 1 sun, the electric field in the bulk is lower
and the ionic diffusion out of the double layers by the selective contacts to the bulk to screen
it is less pronounced. A higher density of ions is left at the interface contributing to interfacial

recombination, which is responsible for a higher degree of hysteresis than under 1 sun.[8

Table S2. PV parameters for the best module with patterned BL at different illumination

levels from fluorescent lamps.

llluminat Pwmax

ionflug  VeelVl Isc [mA] FF [%] ] PCE [%]
rev fwd rev fwd rev fwd rev fwd rev fwd
100 11.6 10.5 0.1 0.1 54 30 0.6 0.3 11 5.9
200 12.7 11.2 0.2 0.2 62 35 1.8 0.9 16 8.2
600 13.8 13.6 0.7 0.7 59 32 5.7 3.1 17 9.4
1000 13.9 13.1 11 11 66 39 10 55 18 10




