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Table S1. Refinement parameters of LiGaGe,Og: 0.06Cr*" sample from the Rietveld Structure

Analysis
Formula LiGao_94cr0.05G6206
Space group P12,/c; (No.14) - monoclinic

Cell parameters

a=9.8013(1) A, b=8.7147(1) A, c = 5.3511(0) A, = 108.91 °
V'=432.4009) A3, Z=4

Reliability factors Ryp=7.81%,R,=535%

Atom Site x % z occupancy U (A?)
Lil 4e 0.270 0.0233 0.217 1.0 0.0059(24)
Gal 4e 0.2510 0.65557 0.2103 0.94 0.0057(6)
Crl 4e 0.2510 0.65557 0.2103 0.06 0.0057(6)
Gel 4e 0.04622 0.3433 0.2690 1.0 0.0112(7)
Ge2 4e 0.55205 0.8424 0.2297 1.0 0.0082(6)
o1 4e 0.8586 0.3337 0.1552 1.0 0.0048(24)
02 4e 0.1117 0.5257 0.2723 1.0 0.040(5)
03 4e 0.1108 0.2883 0.5909 1.0 0.027(4)
04 4e 0.3651 0.8298 0.1014 1.0 0.018(4)
05 4e 0.6285 1.0085 0.3841 1.0 0.0055(24)
06 4e 0.6103 0.6977 0.4684 1.0 0.018(4)

Table S2 Transition energy and crystal field parameter of Li(Gag 94.,Sc,)Ge,0¢: 0.06Cr*

y Dais 4T2_g ~E o8 . AEIDg  Dg/B s
(cm™) (cm!) (cm!) (cm!) (ecm™)
0 0.0455 15313 5962.6 32657 13680 4358 2221 615.9
0.1 0.0431 15220  6055.8 32443  1359.8  4.453 2.154 631.3
0.2 0.0417 15083  6193.6 32065 13479  4.595 2.056 655.6
0.3 0.0409 14947 63289 31829 13355  4.739 1.961 681.0
0.4 0.0398 14815 64617 31598 13235  4.882 1.872 706.9
0.5 0.0386 14706 65707 31451 13133 5.003 1798 730.4
0.6 00377 14577 66993 31356 13009  5.153 1709 761.2
0.7 0.0368 14492  6783.8 31420 12921 5250 1.654 781.1
0.8 0.0348 14430 68465  3130.5 12865 5321 1.614 797.1
0.94 0.0333 14388  6888.1 31225 12826 5370 1586 808.7
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Fig.S1 XRD patterns of LiGaGe,Oy: xCr?*'(a) and LiGaGeOy4: Cr’* (b) and the corresponding

PL/PLE comparison (¢) with sample picture (d)
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Figure S2. QY measurement spectra of LiGaGe,Og: 0.06Cr>*
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Figure S3. QY measurement spectra of Li(Gag24Sco7)Ge,Og: 0.06Cr3*
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Figure S4. Electroluminescence spectra of the fabricated pc-NIR-LED device that combines a 460
nm InGaN blue LED chip with LiGag94Ge;Og: 0.06Cr3>* NIR phosphor under a forward bias of
20~320 mA (a); Output power and photoelectric conversion efficiency variation of pc-NIR-LED
with different currents (b); The working and nonworking state of LED device (c); Visible images
and NIR images with and without 650 nm filter and under the fabricated NIR pc-LED lamp (d).



