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Fig. S1. Thickess of MoQOj thin film as a function of spin coating speed
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Fig. S2. Full scan survey spectra of 10% cobalt doped ZnO/CuO heterojunction solar cell
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Fig. S3. VB spectra of (a) 0% (b) 5% (c) 10% (d) 15% (e) 20% cobalt doped ZnO nanorods and (f) CuO
nanostructures



ahv)? x108 (eV/cm)?

~—

o CuO
— Fit

1.6

1.2 1.8 20
hv (eV) hv (eV)
Fig. S4. Tauc plot for calculating bandgap of (a) 0-20% cobalt doped ZnO and (b) CuO
nanostructures
Table S1. Rietveld analysis of 0-20% cobalt doped ZnO samples
Co% Phase (%) a(A) [ c(A) | VA% [ Dmm) [ Ryp(%) | Ry (%) | Re(%) S 2
0 ZnO (100%) 3.25001 | 5.20603 | 47.62050 | 50.0152 231 1.72 1.95 118 | 162
5 ZnO (100%) 3.25026 | 5.20621 | 47.62947 | 54.7359 2.48 1.81 1.81 137 | 1.59
10 ZnO (95.6%) | 3.25063 | 5.20641 | 47.64215 | 61.1884 2.29 1.72 1.89 | 121 | 1.64
ZnCo,0, (4.4%) | 8.05246 - 522.139 | 18.3307
15 ZnO (86.5%) | 325117 | 5.20764 | 47.66924 | 68.2005 2.51 1.78 1.94 | 129 | 1.78
ZnCo,04 (13.5%) | 8.07631 - 526.792 | 19.0952
20 ZnO (84.9%) | 3.25139 | 5.20836 | 47.68228 | 73.2398 2.67 1.69 2.01 133 | 181
ZnCo,y04 (15.1%) | 8.08134 - 527.776 | 22.1495




Table S2. Average photovoltaic parameters for 0-20% cobalt doped ZnO/CuO heterojunction devices

Co% Voc (V) Jsc (mA/cm?) FF (%) n (%) Rs (Qcm?) Ry (Qem?)
0 0.4124+0.0086 8.105+0.1997 46.01+0.2339 1.473+0.0656 42.96+0.5969 576.9+9.982
5 0.4351+0.0060 8.753+0.1784 47.31+0.2823 1.749+0.0618 39.90+0.6614 607.8+£10.18
10 0.4544+0.0075 9.174+0.2060 48.22+0.2446 1.870+0.0246 37.69+0.5012 641.0+7.212
15 0.4398+0.0062 7.650+0.3889 47.19+0.2195 1.486+0.0374 38.37+£0.5904 582.5+5.749
20 0.4369+0.0076 6.069+0.2747 46.07+0.1728 1.387+0.0281 38.95+0.5631 584.3+£11.82

Table S3. Average parameter extracted from dark J-V analysis for 0-20% cobalt doped ZnO/CuO
heterojunction devices

Co% n Jox104 (mA/cm?) Rg (Qcm?) Rgy (Qcm?)
0 3.393+0.0649 8.382+0.2142 30.88+0.5554 736.4+12.73
5 3.196+0.0612 6.139+0.3371 28.96+0.5163 776.3£12.04
10 2.986+0.0657 4.754+0.3038 27.64+0.5332 827.6+10.01
15 3.635+0.0568 9.025+0.2739 35.81+£0.6267 659.7+£12.16
20 3.840+0.0563 9.501+0.2361 37.33+0.7151 617.7£10.77

Table S§4. Parameter extracted from RC circuit fitting of 10% cobalt doped ZnO/CuO heterojunction
samples with 0-40 nm thick MoOj layers.
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MoO; | Rs R, Ryec CPE, CPE, Cy Co | RuCy

mm) | Q) | Q) (kQ) (nF) nl (nF) n2 (F) | (@F) 1S)
0 |174] 0573 7.97 145 | 0.870 | 193 | 0900 | 252 | 7.28 | 580
20 | 169 | 0322 8.34 117 | 0.890 | 139 | 0950 | 2.50 | 8.63 71.9
30 |17.1| 0.805 7.75 133 | 0.880 | 162 | 0920 | 2.79 | 7.42 575
40 | 166 | 1.48 7.02 157 | 0.830 | 223 | 0.890 | 1.77 | 7.55 53.1







