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Fig. S1 The refined lattice parameters as a function of Cr®* concentration.
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Fig. S2 DFT-calculated electronic band structure of AlsTaosP207.
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Fig. S3 The optical band gap (Eg) calculated based on Kubelka-Munk equation.
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Fig. S4 Decay curves and the fitted lifetimes of AlosxTaosP207: XCr3* (x = 0.02, 0.04, 0.06, 0.08, 0.10,

and 0.12) phosphors.
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Fig. S5 Temperature-dependent PL spectra of Alo44TaosP,07: 0.06Cr3*,

S - 0 —
©

~ -
> )

= L 1
2 .

St 60 min

Q

£

[T N
300 400 500 600 700 800 900 1000
Wavelength (nm)

(b) —_ T T T T T T
L100p— —6 —— O — O ——0O —— 6—— =
g i /_
3 75 97.7% ]
2 i i
o
> 50— ]
o i i
E 25— ]
s i i
E 0 1 I 1 I 1 | 1 I 1 | 1

0 10 20 30 40 50 60

Working time (min)

Fig. S6 (a) Time-dependent EL spectra of NIR pc-LED device under 100 mA driving current. (b)

Relative NIR output power as a function of working time.
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Fig. S7 Linearly fitting the relationship between emission intensity and temperature.
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Fig. S8 Decay curves and the fitted lifetimes of Alo.44TaosP-O7: 0.06Cr3* phosphors in temperature

range of 298 — 473 K.
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Table S1. The refined atomic positions of AlgsTaosP207.

Atom Site X y z Occ. Ueq
Al(1) 4b 0.5000 0.5000 0.5000 05 0.0068
Ta(l) 4b 0.5000 0.5000 0.5000 0.5 0.0053
P(1) 8c 0.1054 0.1054 0.1054 1 0.0051
0(1) 24d 0.0550 0.2733 0.0760 1 0.0097
0(2) 4a 0 0 0 1 0.0105

Table S2. The detailed parameters of NIR output power, NIR photoelectric conversion efficiency, and
LED input power under different driven currents.

Current LED input power NIR output power NIR photoelectric
conversion efficiency
(mA) (mw) (mw) (%)
25 67.61 2.983 4,919
50 139.7 5.613 4,345
75 2155 7.849 3.833
100 294.8 9.705 3.403
125 377.5 11.17 2.963
150 463.4 12.25 2.67
175 552.8 13.02 2.329
200 645.3 13.31 2.065
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