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Figure S1. Time-dependence of V. (black lines) and CPE2 (blue open circles) for the
inverted PSCs containing bare-ITO and various BAP-modified ITOs. I, of
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the ITO electrodes; 4.80 eV (a), 4.60 (b), 4.50 (c), and 4.40 eV (d).
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Figure S2. Time-dependence of V. (solid lines) and CPE2 (blue open circles) for the

inverted PSCs containing BAP (a), piperazine (b), and NAP (c) modified
ITOs with almost the same I, values (4.60 eV).
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Figure S3. Photo I-V curves for the inverted PSCs containing piperazine, NAP, and BAP
modified-ITO with almost the same I, values (4.60 eV) after white light
irradiation for 120 min.
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Table S1. The differences between the initial and saturated values of V. (AV,) and
CPE2 (ACPE2) for the inverted PSCs featuring piperazine, NAP, and BAP
modified-1TO substrates, which had various I, values.

Piperazine deriv. I,/ eV Time / min Voc ! V CPE2/ pF

0 0.48 0.448

BAP (0.04 M)* 4.4 30 0.56 0.154
AV, =0.08 ACPE2 =0.294

0 0.35 0.794

BAP (0.002 M)* 4.5 30 0.53 0.384
AV, =0.18 ACPE2 =0.410

0 0.24 0.815

BAP (0.00002 M)* 4.6 30 0.49 0.390
AV, =0.25 ACPE2 =0.425

0 0.32 0.806

Piperazine (0.8 M)* 4.6 30 0.52 0.338
AVy.=0.20 ACPE2=0.468

0 0.34 0.764

NAP (0.003 M)* 4.6 30 0.53 0.329
AVy=0.19 ACPE2=0.435

0 0.25 0.840

none (bare-ITO) 4.8 30 0.54 0.318
AV, =0.29 ACPE2 =0.522

* Concentrations of piperazine derivatives in spin-coating solutions.
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Table S2. Photovoltaic properties of inverted PSCs containing BAP-modified 1TO
electrodes with various I, values after white light irradiation for 120 min.

I,/ eV Conc. / M* Jsc/mAcm'2 Voc I V FF PCE/%

4.40 4x10° 9.93 0.57 0.60 3.40
4.44 2x10% 9.25 0.57 0.64 3.37
4.45 1x10 9.64 0.57 0.62 3.39
4.50 2x10° 9.23 0.56 0.62 3.21
4.53 2x10™ 8.81 0.56 0.58 2.87
4.59 2x107 8.72 0.56 0.60 2.95
4.80 0 7.76 0.52 0.55 2.22

* Concentrations of piperazine derivatives in spin-coating solutions.
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Table S3. Photovoltaic properties of inverted PSCs featuring piperazine, NAP, and BAP
modified-1TO substrates with almost the same I, values (4.60 eV) after white
light irradiation for 120 min.

Piperazine deriv. |,/eV  Conc./M* JSC/mAcm'2 Voo/V FF PCE/%

Piperazine 4.53 2 9.21 0.57 0.63 3.32
NAP 4.59 3x107® 9.18 0.57 059 3.08
BAP 4.59 2x10° 8.72 056 0.60 2.95
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