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Figure S1: Atomic force microscopy height images of (a) MAPbI3 following thermal annealing and (b)
MAPbI3 following an additional solvent anneal. The film Ra roughness average is 6.5 nm and 19 nm
respectively. Films were deposited on ITO/poly-TPD. For completeness, the corresponding phase
maps for (a) and (b) are shown in (c) and (d) respectively.
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Figure S2: (a) PCE boxplots of PSCs with no solvent anneal and no encapsulation before (black) and
after (blue) dynamically spin coating methanol at 6000 rpm on the completed PSCs. This confirms
that the methanol used to deposit the PVP encapsulation does not alter the device performance.
Data was obtained from N = 50 device measurements across 3 substrates (8 devices per substrate,
metrics from reverse and forward sweeps included). (b) Js. boxplots before (black) and after (blue)
exposure to 20 minutes of UV light in N,-GB. Here, devices were not encapsulated nor were they
solvent annealed. This demonstrates that the UV light used to cure the epoxy does induce a

statistically significant increase in Jsc.
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Figure S3: Absorbance of thin films on quartz coated glass of a thick MAPbI; /PCsoBM stack before
(black) and after (red) encapsulation with epoxy. Here, the epoxy has been ‘degassed’ under vacuum
for 48 hours. This process is found to reduce (but not completely suppress) the effect of the
encapsulation process that degrades the perovskite. The inset photograph shows the same effect for
completed devices. Here, a device encapsulated with degassed epoxy appears darker (more
absorbing) than a device encapsulated with untreated (non-degassed) epoxy. We find that the
simple inclusion of a PVP interlayer prevents the damaging effect of the epoxy more than does the
degassing procedure. Here, we have subtracted the absorbance of the encapsulation from that of
the MAPbI; film.
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Figure S4: Stabilised PCE measurements of representative PSC sweeps shown in Figure 4c-f using the
same plot colours as used in Figure 4. Part (a) shows stabilised PCEs of devices with no solvent
anneal (non-SA) with devices encapsulated with PVP/epoxy, part (b) shows non-SA devices
encapsulated with epoxy, part (c) shows solvent annealed (SA) devices encapsulated with PVP/epoxy
and (d) SA encapsulated using just epoxy. Stabilised measurements were not recorded before
encapsulation to minimise aging of the device.



pm

—— Before LT Jsc=17.66 mA/cm®
100 ——— After LT Jsc=19.78 mA/cm?

60 - \

X
w 50 -
e} ;
w4l

30

20

o] d

0 1 s ) . I . ) hd I v 1
400 500 600 700 800 900
Wavelength (nm)

Before aging After aging

Figure S5: (a) EQE of a typical non-solvent annealed device (encapsulated with PVP and Epoxy)
before (black) and after 18 hours of aging (red). No shift in the band edge is observed. (c) Atomic
force microscopy height images before aging and (d) directly after aging, indicating that average
grain size has not changed. Films were encapsulated with PMMA before overnight aging and then
washed off before AFM measurement.
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Figure S6: (a) Top view SEM showing locations of energy dispersive X-ray spectra presented in (b),
showing an excess of silver and iodine in the dendrite features (spectrum 12) as compared to less
degraded MAPbDI; areas (spectrum 16).
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Figure S7: Fourier transform infrared (FTIR) spectra for a) MA:AC deposited MAPbI; (black), b)
solvent annealed MAPbI; (brown) and c) “extreme” solvent annealed MAPbI; (high solvent volume
and no subsequent annealing). We find that there is no observable carbonyl (C=0) stretch apparent
around 1660-1690cm™ (grey dashed line) as would be expected for dimethylformamide (DMF),
indicating that there is very little residual solvent in the films following solvent annealing. All other
frequencies are comparable to previous reports of MAPbI;.™ Full material preparation and analysis
is described in methods.



Figure S8: Contact angles of deionised water on both poly-TPD and PEDOT:PSS. The high contact
angle of water upon poly-TPD demonstrates the hydrophobic nature of poly-TPD, while PEDOT:PSS is
soluble in water and extremely hydrophilic. Because of the polar nature of solvents used with typical
perovskites, the perovskite solution tends to dewet from a poly-TPD surface, however poly-TPD is
largely moisture free and will thus improve PSC stability.
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Figure S9: (a) Performance metrics (Black - PCE, Js. - blue, V,. - red, FF - orange) for PEDOT:PSS
containing devices during device operation. This highlights the rapid decay of PSCs despite
encapsulation with PVP and epoxy. We attribute the fast decay of these PCSs to moisture adsorbed
onto the PEDOT:PSS surface that was sealed into the device during fabrication, and/or the acidic
nature of PEDOT:PSS etching the ITO®?. Solid lines represent the mean of each metric and the
translucent band represents the standard deviation across all the devices. In part (b) dotted lines
indicate the performance of individual devices over time.
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