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Table S1. The calculated HOMO and LUMO of the doped and undoped Cd33Te33 nanocrystals.

Figure S1. XPS full-scan spectra of CdTe NCs thin film w/ and w/o CuCl2 doping.

Configurations HOMO (eV) LUMO (eV) HOMO-LUMO gap (eV)
Cd33Te33 -5.21 -3.55 1.67
Cu to Cd -5.20 -3.54 1.66

Cd32CuTe33 -5.11 -3.51 1.59
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Figure S2. AFM images of CdTe with multiple copper salt doping at different concentration 

(a)3μg/mL CuBr2; (b)6μg/mL CuBr2; (c)9μg/mL CuBr2; (d)12μg/mL CuBr2; (e) 5μg/mL CuSO4; 

(f) 6μg/mL Cu(N03)2

Table S2. Summarized device performance with copper salt doping at different concentration

Copper salt concentration PCE (%) JSC (mA cm-2) FF (%) VOC (V)
Control 0μg/mL 5.05 19.12 52.82 0.50

2μg/mL 5.88 22.06 45.94 0.58
4μg/mL 6.30 20.20 53.74 0.58
6μg/mL 6.06 22.80 46.65 0.57
8μg/mL 5.58 20.16 51.21 0.54

10μg/mL 4.91 16.53 57.18 0.52

CuCl2

1mg/mL 3.89 15.47 47.47 0.53
CuBr2 3μg/mL 5.56 20.80 51.47 0.52

6μg/mL 6.13 21.34 49.49 0.58
9μg/mL 5.55 15.40 59.07 0.61

12μg/mL 5.17 17.93 52.43 0.55
CuSO4 5μg/mL 5.63 20.46 50.96 0.54

Cu(NO3)2 6μg/mL 5.85 17.85 54.62 0.60



Figure S3. J-V characteristics of CdTe NCs solar cells with different copper salt doping

Figure S4. J-V characteristics of CdTe NCs solar cells with CuCl2 doping at different concentration.



Figure S5. J-V characteristics of CdTe NCs solar cells with CuBr2 doping at different concentration.

Figure S6. Stability of a) Jsc, b) Voc and c) FF of CdTe NCs solar cells (Device A: control; Device 

B: with CuBr2 doping; Device C: with CuCl2 doping).



Figure S7. Statistical characterization: (a) Box diagram of repeatable device PCE; (b)~(d) PCE of 

distribution histogram of CdTe NCs solar cells (Device A: control; Device B: with CuBr2 doping; 

Device C: with CuCl2 doping; count of each device is 25).


