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Fig.S1 Enlarged view of CIS XRD patterns for (a) (112), (103), (004) and (200) crystal planes,

and (b) (204), (220), (116) and (312) crystal planes
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Fig.S2 XRD pattern of CIS powder grown in mixed solvent
Fig.S2 shows the XRD pattern of CIS powder grown in mixed solvent. Except
for the weak diffraction peak of In,S; at 20=22.5°(PDF#25-0390), all other peaks are
single chalcopyrite CIS(PDF#27-0159). The solubility product kg, of In,S3 is 5.7x10
74 and the solubility product kg, of Cu,S is 3x10-8. Because the solubility product of

In,S; is smaller than Cu,S, and the In3"concentration in the reaction precursor solution



is larger than Cu®, the growth rate of In*" in the early stage of reaction is larger than

Cu”, which results in the proportion of In being greater than Cu during the growth

process, and In,S; impurities are more likely to be generated.
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Fig.S3 F(R) spectra in incident light with different wavelengths
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Fig.S4 I-V curves of (a) FTO/TiO, and (b) CIS/Au
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Fig.S5 I-t cycle curves of CIS(E)/TiO, heterojunction device under different wavelength

illumination
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Fig.S6 (a) Response time and (b) Decay time of CIS(E)/TiO, heterojunction PD under



monochromatic light irradiation. (¢) Response time and (d) Decay time under simultaneous

irradiation of UV (365 nm) and visible light with different wavelengths
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Fig.S7 The poor stability of CIS(M)/TiO, heterojunction PD under (a) 365 nm and (b) 475 nm

light illumination



Table S1. Cu/In ratio of the CIS films at surface and bulk

Cu/In Ratio Cu/In Ratio
Samples
Surface (XPS) Bulk (EDS)
CIS(M)/TiO, 0.44 0.72

CIS(E)/TiO, 0.83 0.98




Table S2. Information about TiO, NRs and CIS films obtained from XPS and M-S spectra

Samples Np (cm?) Ny (cm?) Veg (V) VB (eV)
TiO, 4.67x101 - -0.69 2.62
CIS(M) - 8.23x101° 0.03 0.93

CIS(E) - 6.01x1020 -0.25 0.68




Wavelengt

Bias D* R T,
Photodetector h Lon/Lg Ref.
V) (Jones) (mA/W) (ms)
(nm)
Organics/CIS-
ZnS Core- -40
450 3.76x10M1 860 120 <5 16
Shell (VGS)

QDs/Organics
Si0,/CIS-ZnS

Core-Shell 660

Vps -- 35%103 -- -- 19
QDs - (5 mW)

graphene/Au
ITO/ZnO-CIS 620
QDs/TFB/PED (14.2 0 2.5x1010 0.53 -- -- 20

OT:PSS/Al mW/cm?)

CIS 635 ' 2.27x102 16.65x103 24.1 5x10? 21
(Vbs)
QDs/AuNPs

ITO/TiO,/PV



K:CIS-ZnS
QDs/Mo0Os/Ag
Si/Si0,/CIS-
ZnS
QDs/UCNP

FTO/TiO,/CIS

/Au

FTO/TiO,/CIS
/Au

980 25 - ~ -

365

2 0 1.3x1012 44.8 2.7x10%
mW/cm?)

650

2 0 4.7x101 15.6 9.2x103

mW/cm?)

12

23

This

work
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Table S3. Performance parameters based on CIS PDs



