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Table S1. Parameters from ellipsometry measurements for the studied c-TiO:z layers on polished
silicon wafers. Real part of the refractive index nes2snm and Mean Square Error indicate fit quality.
Final thickness defrioz is as sum of thickness of TiO2 drio2 and half of roughness dr.

Sample N632.8nm MSE dTio2 [nm] dr [nm] detfrioz[nm]
0.1M_4kRPM 1.9239 0.614 6.7 14 6.7
0.1M_3kRPM 1.9027 0.572 79 2.2 7.9
0.1M_2kRPM 2.0112 0.499 9.1 4.5 9.1
0.2M_4kRPM 2.007 0.69 13.5 0.2 13.5
0.2M_3kRPM 1.9956 0.591 15.9 0.5 15.9
0.2M_2kRPM 2.0442 0.617 19.5 2.0 19.5
0.3M_4kRPM 2.1271 1.314 20.9 1.0 20.9
0.3M_3kRPM 2.0553 1.276 24.4 1.3 24.4
0.3M_2kRPM 2.0626 1.202 29.2 1.3 29.2
0.5M_4kRPM 2.0734 3.075 36.9 1.6 36.9
0.5M_3kRPM 2.0494 1.472 43.6 0.0 43.6
0.5M_2kRPM 2.1027 3.055 52.5 14 525
0.75M_4kRPM 2.0622 2.007 59.4 0.0 59.4
0.75M_3kRPM 2.1032 2.811 67.8 2.0 67.8
0.75M_2kRPM 2.0996 4.678 83.0 0.0 83.0

1IM_4kRPM 2.0544 2.578 88.3 0.0 88.3
1M_3kRPM 2.1420 9.831 97.6 0.0 97.6
1M_2kRPM 2.1417 7.609 124.2 0.00 124.2
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Figure S1. Spin coating program for deposition of MAPbIs perovskite precursor. Approximate
moment of adding toluene antisolvent is marked.
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Figure S2. UV-VIS-NIR spectra of the glass/FTO/c-TiO2 samples under this study. For clarity, the spectra were artificially

shifted on the ordinate axis.

Table S2. Electrical parameters of the studied FTO/b-TiO2/MAPbIs/Spiro-OMeTAD/Au solar cells:
short circuit current density Jsc, open circuit voltage Vo, fill factor FF and power conversion effi-
ciency PCE. All parameters were averaged for a maximum of 4 separate cells from the same glass
substrate, where faulty cells were rejected. The scan rate was 1000 mV-s? for both forward and
reverse scanning directions. Prior to measurements cells were conditioned under Xe lamp for 5

seconds.
detioz No. of Jsc Voc FF PCE
Sample Scan
[nm] cells [mA/cm2] [mV] [-1 [%]
417 184 0.29 0.68
Reverse
+5.16 +184 +0.04 +0.80
glass/FTO 0 4
0.88 115 0.18 0.02
Forward
+0.75 +94 +0.09 +0.03
20.38 726 0.50 8.49
Reverse
+1.12 +51 +0.04 +1.68
0.1M_4kRPM 6.7 3
20.41 470 0.25 2.84
Forward
+1.15 +71 +0.08 137
18.82 638 0.45 6.19
Reverse
+1.41 +38 +0.02 +0.90
0.1M_3kRPM 7.9 3
18.30 367 0.17 1.30
Forward
+2.28 +39 +0.03 +0.49
19.05 891 0.57 11.12
Reverse
+0.25 +20 +0.02 +0.62
0.1IM_2kRPM 9.1 4
19.21 649 0.35 4.95
Forward
+0.31 +40 +0.04 +0.82




Materials 2021, 14, 3295

54 of S6

Reverse - - - -
0.2M_4kRPM — 135
Forward - - - -
21.29 892 0.62 13.36
Reverse
+0.36 +28 +0.03 +1.23
0.2M_3kRPM 15.9
21.36 673 0.43 7.16
Forward
+0.36 +56 +0.05 +1.58
19.01 949 0.66 13.59
Reverse
+0.20 +23 +0.02 +0.63
0.2M_2kRPM 19.5
19.07 751 0.51 8.29
Forward
+0.17 +41 +0.03 +0.83
19.93 890 0.64 12.86
Reverse
+0.05 +18 +0.01 +0.40
0.3M_4kRPM 20.9
20.12 683 0.45 6.99
Forward
+0.12 +14 +0.04 +0.72
20.05 889 0.63 12.82
Reverse
+0.29 +14 +0.02 +0.48
0.3M_3kRPM 24.4
20.07 700 0.50 7.98
Forward
+0.28 +34 +0.05 +1.05
19.21 887 0.64 12.34
Reverse
+0.23 +20 +0.04 +1.00
0.3M_2kRPM 29.2
19.23 721 0.53 8.38
Forward
+0.24 +38 +0.04 +0.99
17.40 947 0.63 11.87
Reverse
+0.53 +26 +0.02 +0.61
0.5M_4kRPM 36.9
17.07 792 0.47 7.19
Forward
+0.55 +43 +0.04 +0.96
18.36 910 0.60 11.38
Reverse
+0.21 +49 +0.05 +1.66
0.5M_3kRPM 43.6
17.98 742 0.49 7.54
Forward
+0.09 +92 +0.05 +1.62
16.24 907 0.62 10.52
Reverse
+0.10 +34 +0.03 +0.90
0.5M_2kRPM 52.5
16.02 790 0.49 7.07
Forward
+0.12 +42 +0.02 +0.63
16.44 906 0.64 10.81
Reverse
+0.26 +11 +0.01 +0.22
0.75M_4kRPM 59.4
16.11 825 0.54 8.13
Forward
+0.22 +23 +0.02 +0.52
0.75M_3kRPM Reverse 67.8 14.56 864 0.61 8.74
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+0.76 +21 +0.03 +0.82
14.82 766 0.45 5.81
Forward
+0.23 +53 +0.08 +1.29
14.67 872 0.65 9.46
Reverse
+0.27 +13 +0.02 +0.30
0.75M_2kRPM 83.0
14.60 821 0.56 7.69
Forward
+0.29 +12 +0.04 =051
14.42 851 0.63 8.74
Reverse
+0.07 +37 +37 +0.66
IM_4kRPM 88.3
14.30 784 0.53 6.79
Forward
+0.10 +25 +0.01 +0.28
14.49 865 0.64 9.05
Reverse
+0.17 +5 +0.02 +0.52
1IM_3kRPM 97.6
14.35 809 0.58 7.57
Forward
+0.10 +6 +0.01 +0.08
13.08 791 0.62 7.29
Reverse
+0.26 +43 +0.03 +0.88
1IM_2kRPM 124.2
13.09 749 0.53 5.88
Forward
+0.26 +49 +0.02 +0.68
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glass/FTO/MAPblI, glass/FTO/6.7nm c-TiO,/MAPblI,

e

Figure S3. SEM images showing the morphology of the MAPDIs perovskite layer deposited on glass/FTO/c-TiOz, where
the TiOz layer differed in thickness. Scale bars are also presented.



