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Figure S1. SEM cross sectional image showing the full cell at a lower magnification. 

Full film thickness of the graphite layer is seen in A, and B is zoomed in based on the inset, 

distinguishing separate layers. 
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Figure S2. XPS survey scan of yttrium doped ZnO (YZnO)1 and TiO2 coated ZnO 

(TiO2). 

 

Table S1. The electronic band structure parameters used to construct Figure 1b, 

including valence band, VB, band gap, Eg, conduction band, CB, and work function, Φ. 

Sample VB / eV Eg / eV CB / eV Φ / eV 

YZnO -7.01 3.1 -3.91 n/a 

TiO2 -6.6 3.2 -3.4 n/a 

CsPbBr3 -5.62 2.3 -3.32 n/a 

FTO n/a n/a n/a -4.62 

Graphite n/a n/a n/a -5.03 

 



S-3 

 

 

Figure S3. TEM images, A-E of multilayer and few-layer graphite flakes used for flake size 

investigation. 
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Figure S4. SEM images displaying the NR arrays with the perovskite layer removed, 

allowing the accurate measurement of layer thickness. A Shows Y1195, B shows Y917, C 

shows Y625 and D shows the pristine sample. 
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Figure S5. Powder XRD of the length optimisation along with undoped sample. 

 

 

Figure S6. Top down SEM images of A) Y625, B) Pristine, C) Y917 and D)Y1195 

samples. 
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Figure S7. Tauc plot from UV-Vis absorption data for the yttrium doped and pristine 

samples, displaying direct band gap for CsPbBr3 and the two varieties of ZnO. The band gap 

red shift with yttrium doping is explored in greater detail in previous work.4 
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Figure S8. IV curves of the pristine and Y doped samples with length optimisation.

 

Figure S9. Binned diameters with gaussian fits of the measured NRs in the SEM images 

in Figure 4. 
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Figure S10. EDX data for the 3 dip cycle coated ZnO NRs, A shows elemental mapping 

with B-D showing individual elements. E shows line scan data of the large NR profile shown 

in F.  
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Figure S11. A shows EIS data, from 50,000 to 0.1 Hz, along with simulated fitted curves, AC 

voltage of 10 mV, DC 0V under illuminated conditions. B shows the equivalent circuit fit. 
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Figure S12. Solar cell parameters for 27 solar cells constructed under identical 

conditions, A shows efficiency, B shows the Voc, C shows Jsc and D shows Fill Factor (FF) 
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