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Figure S2. Raman spectrum of Anatase phase TiO, layer on FTO glass.



Figure S3. SEM of ZnO NWs array: a). top view and b). cross section view with 30° tilt.

Figure S4. HRTEM image of pNiO nanotube with the corresponding FFT in the inset.



Q

Intensity (a.u.)

Intensity (a.u.)

Intensity (a.u.)

f
0 100 300 400 800
nm

Figure S5. Line scans and TEM images of pNiO NTs with nickel deposition for: a) 1 h,
b) 2 h, and c) 3 h.



Figure S6. SEM image of MAPbBr; inside NiO NTs with NiO deposition for 30 min.



Figure S7. SEM images of MAPDbBr; inside pNiO NTs with NiO deposition for a) 1 h
(cross-section SEM), b) 2 h and b) 3 h.

Figure S8. TEM images of MAPDbBr; inside pNiO NTs with NiO deposition for a) 1 h, b)
2h,andc) 3 h.
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EDS Quantitative Results
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BrL 33.90 34.04

PbM 46.20 17.89

-
SEL 0. Sum 40000x

EDS Quantitative Results
Element Wt% At%

OK 23.88 60.51

NilL 43.32 25.92

BrL 10.11 5.13

PbM 22.69 4.44

Figure S9. TEM-EDX maps of MAPbBr; inside pNiO NTs with NiO deposition for a) 1 h
and b) 2 h.



Figure S10. SEM image of bulk MAPbBrs.

Figure S11. Optical images of a) bulk MAPbBr; and b) MAPDbBr; inside pNiOx NTs.
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Figure S12. XRD pattern of bulk MAPbBTr3.
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Figure S$13. a) XRD patterns of fresh and 3 months old MAPbBr; inside pNiOx NTs on silicon
wafer. The pattern from Si wafer is also shown for reference and b) PL of fresh and 3 months
MAPDbBr; inside pNiOx NTs on silicon wafer.



12000 -

a 11000 b

A —— Bulk
f —— 60 min

10000 +

-
o
1

[ \ —— 60 min
il R —— 120 min
8000 | 180 min

7000 f \
6000 -
5000 +
4000
3000 4
2000

PL Ir;tensity (a.u.)

PL Intensity (a.u.)

1000 -
9 2 S, T ' o0 0  so S0 60 650
400 450 500 550 600 650 700

Wavelength (nm) Wavelength (nm)

Figure S14. a) PL spectra of MAPDbBr; inside pNiOx NTs, b) Normalized PL spectra and
the comparison with MAPbBr; bulk and c) PL image of MAPDbBr; inside NiO NTs with
NiO deposition for 2 and 3 h.
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Figure S$15. Comparison of LED stability from perovskite in NiO nanotubes and the film
only.



