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Fig. S1 XRD patterns of CAGO: 2xCr3*.
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Fig. S2 The refinement results of (a) CAGO: 0.04Cr3* and (b) CA;§S,G0O: 0.04Cr3*,
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Fig. S3 (a) PLE and (b) PL spectra of CAGO: 2xCr3*.
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Fig. S4 Decay curves of CA,.,S,GO: 0.04Cr3*.

Fig. S5 SEM images of (a) CAGO: 0.04Cr3* and (b) CA4§S02GO: 0.04Cr3*,
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Fig. S6 Spectra of (a) CAGO: 0.04Cr3* and (b) CA15S¢2GO: 0.04Cr3* to determine the QE values.

Table S1 Rietveld refinement results of CazAl,Ge;045: 0.04Cr3*and CasAl; sScy .Ge;O45: 0.04Cr3*

Phosphor CazAl,Ge;04,: 0.04Cr3* CazAl4 gSco2Ge;04,: 0.04Cr3
Space group la-3d la-3d

Symmetry cubic cubic

a=b=c(A) 12.121(5) 12.160(1)

a=B=y(°) 90 90

Volume (A3) 1781.038(9) 1798.103(2)

z 8 8

Rp (%) 124 14.0

Rup (%) 14.2 15.1

NG 1.86 2.09

Table S2 Values of decay time in CazAl,.,Sc,Ge;01,: 0.04Cr3* fitted by equation "l=lg+A*exp(-t/T) "

y 0.2 0.5 1.0 1.5 2.0
T(us) 228 178 135 117 111 101
A 0.972 1.010 1.034 0.997 1.017 0.965 0.861




Table S3 Electro-optical performance of NIR pc-LEDs reported recently.

Phosphors Amax (NM) NIR output power Conversion efficiency Refs.
CasAl; 5S¢y 2Ges04,. Cr 744 38.2mW @ 100 mA 13.7% This work
Calu,Mg,Si;O4,: Cr3* 750 70 mW @ 100 mA 23.2% 1

Mg;Ga,GeO4,: Cr3* 750 23.9mW @ 100 mA 8.5% 2
Gd;Scy 5Alp 5Gaz0q: Cr* 756 100 mW @ 100 mA 14.0% 3
Ca3Sc,Siz0qy: Cr3* 770 23.7 mW @ 100 mA 8.9% 4
Ca,YHfAlzO4,: Cr3*, Yb3* 775 18 mW @ 100 mA 6% 5
CaMgSi,Og: Cr3* 788 42.0 mW @ 100 mA 14.0% 6
KAIP,O7: Cr3* 790 31.1 mW @ 100 mA 11.4% 7
Ca,LuGas;Ge,04,: Cr3* 803 271 mW @ 100 mA 16.3% 8
CajLaZr,Ga, gAly 012 Cr3* 820 25mW @ 100 mA 11.5% 9
SreGa(PO,);: Cr3* 850 19.8 mW @ 150 mA 4.3% 10
LilnSi,O¢: Cr3* 860 51.6 MW @ 100 mA 17.2% 11
LiScP,0: Cr3* 880 199 mW @ 100 mA 7% 12
NalnGe,0g: Cr3* 900 252 mW @ 120 mA 4.8% 13
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