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Table S1 Absolute PL QYs of InP:Cu QDs synthesized from Cu2+ and Cu+ with/without DDT.

Table S2 Absolute PL QYs of InP, InP:Cu, InP:Cu/ZCIS, and InP:Cu/ZCIS/ZnS QDs 
produced from different-sized InP cores used for Cu doping.

Absolute PL QY (%)
QD

532 nm
(QD1)

567 nm 
(QD2)

610 nm 
(QD3)

632 nm 
(QD4)

InP 7.5 13.2 12.1 10.5

InP:Cu 20.5 26.7 25.5 24.8

InP:Cu/ZCIS 60.8 64.8 61.5 60.4

InP:Cu/ZCIS/ZnS 72.7 82.4 73.3 71.5



Table S3 ICP-OES results of QDs for each synthetic step.

Table S4 TEM-EDS-based elemental composition results on InP:Cu/ZCIS/ZnS QDs.

Fig. S1 (a) PL and (b) absorption spectral evolutions with different synthetic temperatures and 
annealing times when Cu doping was performed by using CuCl with DDT. Vertical dotted lines 
in (b) show the red-shift of 1S peaks from initial InP to final InP:Cu QDs.



Fig. S2 Changes of PL QY of InP:Cu/ZCIS and InP:Cu/ZCIS/ZnS QDs as a function of 
nominal In/Cu molar ratio used in ZCIS shelling step.

Fig. S3 Annular dark-field scanning transmission electron microscopy (ADF-STEM) images 
and size histograms of QD1 (532 nm), QD3 (610 nm), and QD4 (628 nm), showing average 
sizes of 2.98 ± 0.27, 4.17 ± 0.46, and 4.32 ± 0.58 nm, respectively.



Fig. S4 PL versus original and its second derivative absorption spectra of a series of 
InP:Cu/ZCIS/ZnS QDs synthesized from QD14, resulting in overall large Stokes shifts of 
451463 meV.

 

Fig. S5 Absorption spectra of InP, InP:Cu, InP:Cu/ZCIS, and InP:Cu/ZCIS/ZnS QDs, showing 
a slight blue-shift from InP:Cu/ZCIS (583 nm) to InP:Cu/ZCIS/ZnS QDs (578 nm).



Fig. S6 (a) EDS spectrum of InP:Cu/ZCIS/ZnS QDs acquired in (b) TEM image averaged over 
the broad area, and (c) STEM-ADF image of InP:Cu/ZCIS/ZnS QDs in one spot of (b).


