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Fig. S1 TEM images of (a) the ZnS NPs and (b) the CdZnSeS/ZnS QDs.

Fig. S2 XRD pattern of the CdZnSeS/ZnS QDs.



Fig. S3 FTIR spectra of the ZnS NPs and QDs

Fig. S4 TG analysis of the ZnS NPs and the QDs

Fig. S3 FTIR spectra of the ZnS NPs and the QDs



Fig. S5 EDS mapping of the layer of 6 : 4.



Fig. S6 SEM images of mixture film coated on silicon wafer by spin casting process : (a) 10 : 0, 
(b) 8 : 2, (c) 6 : 4, (d) 4 : 6.

Fig. S7 AFM images of layer of (a) 10 : 0, (b) 8 : 2, (c) 6 : 4, and (d) 4 : 6 coated 
on silicon wafer. The root mean square (RMS) values are 2.80 nm, 2.09 nm, 
1.84 nm, and 1.29 nm, respectively.



Fig. S8 The energy level structures of (a) EOD and (b) HOD

Fig. S9 UPS spectra of mixture layers on silicon wafer in HOMO region.



ZnS [wt%] CdZnSeS/ZnS [wt%]

C 12.68 11.91

Zn 57.91 44.14

S 29.41 9.57

Cd - 2.69

Se - 31.69

Cd [%] Se [%] Zn [%] S [%]

10 : 0 0.58 12.42 44.47 42.53

8 : 2 0.37 10.37 44.07 45.19

6 : 4 0.29 7.61 45.03 47.07

4 : 6 0.24 4.56 47.28 47.93

decay time [ns] FRET efficiency [%]

QDs in solvent 13.9 0

10 : 0 6.1 56.1

8 : 2 6.8 51.1

6 : 4 7.1 48.9

4 : 6 7.8 43.9

Table S3 Decay time and FRET efficiency of the mixture films.

Table S2 Atomic percentages of elements on the mixture films using XPS analysis.

Table S1 Atomic percentages of elements on the ZnS NPs and the QDs using XRF analysis


