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Figure S1. Raman spectra of CdSe QDs, CdSe QD/PCBM composite and PCBM.
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Figure S2. Cross-sectional SEM image, EDS elemental mapping and compositional analysis of CdSe/PCBM
composites on CH3NH;sPbls,Cl, perovskite.
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Figure S3. (a) XRD pattern, (b-c) TEM and (d) HRTEM of pure CdSe QDs.
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Figure S4. (a) PL spectra and (b) UV-vis spectra of pure CdSe QDs.

Table S1. Photovoltaic parameters measured from a batch of 30 devices with CdSe/PCBM composite as ETL for

solar cells.

PCE (%) | Je(mA/em?) | Voo (V) FF (%)
10.46 17.61 0.92 64.74
13.73 20.95 0.90 73.16
12.81 20.92 0.88 69.25
11.32 18.98 0.90 66.62
10.61 19.42 0.87 62.62
12.96 20.16 0.93 69.17
11.85 17.35 0.98 70.03
10.61 17.51 0.94 64.40
12.74 17.75 0.95 75.37
11.59 17.23 0.95 70.63
12.77 18.97 0.93 72.41
12.69 18.24 0.98 71.36
11.42 17.27 0.94 70.29
12.41 18.61 0.93 71.76
12.73 18.73 0.93 73.10
12.50 18.65 0.92 73.00
11.97 18.22 0.93 70.70
9.78 16.46 0.93 63.91
11.97 17.80 0.91 74.18
12.49 19.38 0.91 71.13
11.85 18.80 0.91 69.55
12.51 19.86 0.90 70.33
11.58 19.13 0.90 67.60
12.90 19.07 0.96 70.20
12.56 19.34 0.94 69.01
11.62 19.66 0.87 67.75
11.19 19.36 0.87 66.28
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Figure S5. Histogram of PCE, V,, FF and J,c measured from 30 solar cells with CdSe/PCBM composite as ETL. The

averaged value for each parameter is also shown.

Table S2. Series resistance (Rs) and shunt resistance (Rsh) of devices with pure PCBM and CdSe/PCBM composite
with 1%, 5% and 10% ratio of CdSe as ETL.

ETL Rs (ohm) Rsh (ohm)
PCBM 65.76 5151.07
1% 56.62 5421.21
5% 48.88 6023.12
10% 53.57 4679.68
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Figure S6. PL lifetime of pure CH3NH;sPbls,Cl, layer, CHsNH;Pblz,Cl, layer with PCBM and CdSe/PCBM composite
as ETL at 365 nm.

Table S3. Photovoltaic parameters of solar cell by using CdSe QDs as ETL.

PCE (%) | J.(mA/cm?) Voo (V) FF (%)
0.96 2.24 0.74 58.50




