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Figure S1. (a) SEM image of CKSF:0.07Cr**. (b) SEM image of a single crystal and

the component elemental maps of a CKSF:0.07Cr3".
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Figure S2. (a) Excitation/emission spectra of CKSF:0.07Cr3". (b) The concentration-
dependent emission spectra of CKSF:x0.07Cr** (x=0.01-0.20). (¢) Decay curve of
CKSF:x0.07Cr**  (x=0.01-0.20). (d) CKSF:0.07Cr** emission spectra at low

temperatures (80-300 K).
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Figure S3. Diffuse reflectance spectroscopy of CKSF, CKSF:0.07Cr**, and
CKSO_83G0.1FIO.O7CT3+.
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Figure S4. (a) Temperature-dependent emission spectra of CKSF:0.07Cr3". Inset:
dependence of temperature dependent integrated intensity. (b)Normalized

temperature-dependent emission spectra of CKSF:0.07Cr3".



Table S1 PL properties of some Cr**-activated phosphors and photoelectric properties

of the fabricated NIR pc-LEDs.

e Aw lpe TQE Input NIR output power

Phosphor (mm) (m) (%) (%) lzl(:lv‘v:];' (m:’i"c)ggili(;t;)ce)l’ect Ref
BaMgAl;,0,7:Cr3* 398 762 63 94 - 34@- 1
InBO;:Cr¥* 480 820 50 46.3 360 37.5@10.42% 2
LiScP,07:Cr3* 470 880 20 38 300 19@7% 3
YAIL(BO;),:Cr3*,Yb3* 450 - 80 - 300 26@8.6% 4
Ca,LuZr,AL,0,,:Cr3* 460 754 60 69 60 2.448@4.1% 5
NalnGe,O4:Cr3* 480 900 25 34 - 25@A4.85% 6
CayGa(PO,);:Cr** 440 735 68.5 55.7 - - 7
Cas-Lu,Ga,,,Ge;,0:Cr¥* 460 803 90 - 300 27.1@16.3% 8
ScBO;:Cr* 450 800 51 65 371 26@7% 9
Ca3Sc,Si304,:Cr?* 460 770 974 923 2892 109.9@3.8% 10
K;GaFg:Cr3* 442 750 - 28 1050 8@<1% 11
K;3ScFq:Cr¥* 432 770 873 71.7 350 32.56564@9.315 12
Cs,KGaFg:Cr?* 439 782 887 902 2775 61.18@22.05% 13
K,NaScFg:Cr?* 435 765  89.6 74 1094 159.72@14.6% 14
K,NalnFg:Cr3* 439 774 783 70.2  817.1 72.97@8.93% 15
Cs,KlInggAlg Fg:Cr3* 447 794  71.6 88.06 1026 215.88@?21.04% 16
ScF;:Cr3* 468 853 855 45 110 3.51@3.19% 17
Na3ScF4:.Cr3* 436 774 30 91.5 - 699.8@15.46% 18
Na;GaFg:Cr3*,Li* 429 758 849 958 - 974.12@20.9% 19
Cs,KSc¢5:Gay Fg:Cr3t 439 782 88.7 90.2 2775 61.18@22.05% vt::(

Table S3 Results of Dq/B of CKS g3.,G,F:0.07Cr** (y=0,0.1).

Ga’* . e 4 ) .
content Ay—*Ty(F) A (nm) A,—*T,(*F) A (nm) Dy/B
0 673 446 1.75

0.1 667 446 1.83




Table S3 Some photoelectric parameters of the fabricated NIR pc-LED under various

driven currents.

Current Input electrical power NIR output power comil:'(s)it(())ﬁlz;tti?icency

(mA) (mW) (mW) (%)
20 53 16.27 30.70
40 106 33.35 31.46
60 161 50.33 31.26
80 220 67.40 30.63
100 281 84.04 29.91
120 339 101.06 29.81
160 494 136.44 27.62
200 584 160.43 27.47
240 716 190.32 26.58
280 936 226.30 24.18
320 1017 252.11 24.79
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