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Figure S1 J-V characteristics curves under illumination (AM 1.5G, one sun) of devices with
Zn0, ZnO/Ba(OH), and ZnO:Ba(OH), nanocomposite as an ETLs.
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Figure S2 EQE spectra of devices with ZnO, ZnO/Ba(OH), and ZnO:Ba(OH), nanocomposite
as an ETLs.

Table S1 Performance parameters for devices with ZnO, ZnO/Ba(OH), and ZnO:Ba(OH),
nanocomposite as an ETLs.

Electron Transport Layer Voe Ji? FF PCEP

(ETL) (mV) (mA/cm?) (%) (%)
Zn0O 803 14.28 (14.05) 62.30 7.12 (7.07)
Zn0O/Ba(OH), 814 15.34 (15.56) 68.20 8.54 (8.46)
Zn0O:Ba(OH); (3wt%) 803 14.50 (14.33) 63.90 7.44 (7.39)
Zn0O:Ba(OH), (6wt%) 810 15.15 (14.90) 65.10 7.98 (7.92)
Zn0O:Ba(OH); (9wt%) 818 15.69 (15.70) 67.60 8.66 (8.59)
Zn0O:Ba(OH), (12wt%) 813 14.95 (15.07) 66.60 8.07 (8.01)

a Jsc as calculated from EQE is shown in parentheses. ® The average PCE is shown in
parentheses. Average PCE was calculated using the results of 5 devices.



Table Sla Comparison of performance parameters for PTB7-Th: PCBM devices with ZnO,
Zn0O/Ba(OH), and ZnO:Ba(OH), nanocomposite as an ETLs with the previously reported
similar studies.

Work Cathode configuration Anode Vo s FF PCE®
gl Configuration  (mV) (mA/cm?) (%) (%)
Present ITO/ ZnO/Ba(OH), MoOs/Ag 814 15.34 (15.56) 68.20 8.54 (8.46)
Present ITO/ ZnO:Ba(OH), MoOs/Ag 818 15.69 (15.70) 67.60 8.66 (8.59)
(Owt%)
Previous! ITO/patterned ZnO MoOs/Al 780 19.47 66.90 10.10
Previous? ITO/1ZO MoOs/Ag 790 16.42 70.2 9.11
Previous? ITO/AZO MoOs/Ag 800 17.70 70.70 9.94
Previous* ITO/PFN MoO5/Al 830 17.43 73.80 10.61
Previous’ ITO/C 60 —-SB MoOs/Ag 750 18.24 66.00 9.08
revious
Previous® ITO/ZnO:PBI-H MoO5/Al 820 17.69 72.90 10.59
Previous’ ITo/ Z‘}SF/?MIM] MoOyAg 780 17.70 73.50 10.15
Previous?® ITO/ZnO-C 60 MoOs/Ag 800 15.73 74.30 9.35

a Jsc as calculated from EQE is shown in parentheses. ® The average PCE is shown in
parentheses. Average PCE was calculated using the results of 5 devices.



Table S1b Conductivities of ZnO, ZnO/Ba(OH), and ZnO:Ba(OH), nanocomposite thin films

Electron Transport Layer (ETL) Conductivity (S/cm)
ZnO 51.9 x 103
ZnO/Ba(OH), 91.4 x 1073
ZnO:Ba(OH), (3wt%) 74.8 x 1073
Zn0O:Ba(OH), (6wt%) 75.2 x 1073
ZnO:Ba(OH), (9wt%) 93.2 x 1073
ZnO:Ba(OH), (12wt%) 89.3 x 10°3

Table S2 Contact angle of the surface of films of ZnO, ZnO/Ba(OH), and ZnO:Ba(OH),
nanocomposite thin films deposited on ITO coated glass substrates.

Electron Transport Layer (ETL) Contact Angle (in deg)
Zn0O 46.88 +0.65
Zn0O/Ba(OH), 49.59 + 0.54
ZnO:Ba(OH), (3wt%) 47.98+ 0.60
ZnO:Ba(OH), (6wt%) 52.09 +£1.59
Zn0O:Ba(OH); (9wt%) 52.65 +0.81

Zn0O:Ba(OH), (12wt%) 51.75+0.87
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Figure S3 Nyquist plots of PTB7-Th:PC;,BM OSCs with (a) ZnO (b) ZnO/Ba(OH), and (c)
Zn0O:Ba(OH); nanocomposite as an ETLs under different white light illumination intensities



Figure S4 Equivalent circuit used for fitting for different impedance curves.

Table S3 Order of recombination for devices with ZnO, ZnO/Ba(OH), and ZnO:Ba(OH),
nanocomposite as an ETLs.

Electron Transport Layer " A A

(ETL) p (from Fig 6 (¢)) (from Eq (7))
ZnO 0.29 0.70 3.93 1.36
ZnO/Ba(OH), 0.27 0.86 2.75 2.12
Zn0O:Ba(OH); (9 wt%) 0.25 0.76 2.32 2.03
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