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Supporting Information

Ionic radius

Fig. S1 Crystal structure and ionic oxygen coordination environment of Caz;In,Ge;Oy5.
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Fig. S2 (a-d) Rietveld refinement X-ray diffraction of CIG:xCr** (x = 0.01, 0.03, 0.07,0.15).



100

90 4
-
o2
T 80
QW
)
S 70+
—
]
= 60+
=F]
X 50 4
40 -
200 300 400 500 o600 700 800 900
Wavelength (nm)
Fig. S3 Diffuse reflectance spectra (DR) of Cly,G;3G: 0.07Cr3".
e [ () 1A
s () 1A
s 3() 11 A
— s 40 mA
5. s 5() 1A
= -
s 70 m,
‘7 e §1) A
o s O) A
2 e 100 mA
E s [ [ ) A
A e [ 20 A
e, 130 mA

600 700 800 900 1000 1100
Wavelength(nm)

Fig. S4 Emission spectra of the Cly,G; gG: 0.07Cr3* pc-LED under various drive currents.



