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Fig. S1 Lifetimes of LCACS: 1Sc phosphor at 689 nm, 708 nm, 750 nm and 800 nm
under 430 nm excitation.
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Fig. S2 Detail spectral shift value of PLE spectra in A-lattice substitution LCACS:
xGd/La (x = 0.05-0.5) phosphors.



(E) —0.5Sc¢ (P) 0.7S¢ (2) 1Sc
5 e =725 nm 5 Ay =725 nm = App =725 nm

< 3+ «< 3+ < 3+

= 0.01Cr = 0.01Cr = 0.01Cr

Z g —~|— Z |

= = =

2 2 2

= = 435 nm = 436 nm

= = — |~ = -~

@D @ ]

g g 614 nm g 617.5 im
S S I

= =] =]

z 4 4

350 400 450 500 550 600 650 350 400 450 500 550 600 650 350 400 450 500 550 600 650

(d) Wavelength(nm) (e) Wavelength(nm) (f) Wavelength(nm)

3 |[Aew=725nm 036Gl 3 A, =7250m 07Ga) 2[4, =725 nm 1Ga
< 3+ < 3+ < 3+

= 0.01Cr = 0.01Cr 4 0.01Cr

‘Z % »I? 7 ]

= = =

] 2 e

£ £ 432 nm £ 434.5\nm .

=] = e = g

D @D @

N N N

= = 606 nm = 610.5 nm
£ £ E

St St S

= =] =]

z z 4

350 400 450 500 550 600 650 350 400 450 500 550 600 650 350 400 450 500 550 600 650
Wavelength(nm) ‘Wavelength(nm) ‘Wavelength(nm)

Fig. S3 Detail spectral shift value of PLE spectra in B-lattice substitution LCACS:
yGa/Sc (y = 0.5-1) phosphors.
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Fig. S4 The FWHM value of broadband in A-lattice substitution LCACS: xGd/La (x
= 0.05-0.5) phosphors.
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Fig. S5 The FWHM value of broadband in B-lattice substitution LCACS: yGa/Sc (y =
0.5-1) phosphors.
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Fig. S6 Activation energy plots using the modified Arrhenius equation for LCACS:
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xGd/La (x = 0.05-0.5) and LCACS: yGa/Sc (y = 0.5-1) phosphors.
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Fig. S7 The IQE Spectra graph of the test in A-lattice substitution LCACS: xGd/La (x
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Fig. S8 The IQE Spectra graph of the test in B-lattice substitution LCACS: yGa/Sc (y
= 0.5-1) phosphors.



Table S1 Specific activation energy parameters for LCACS: xGd/La (x = 0.05-0.5) and
LCACS: yGa/Sc (y = 0.5-1) phosphors.

Phosphor AE (eV) R? Phosphor AE (eV) R?
LCACS 0.202 0.993
LCACS: 0.05La 0.276 0.989 LCACS: 0.5Ga — —
LCACS: 0.1La 0.243 0.990 LCACS: 0.7Ga 0.230 0.997
LCACS: 0.2La — — LCACS: 1Ga 0.241 0.986
LCACS: 0.1Gd 0.244 0.981 LCACS: 0.5S¢ 0.231 0.995
LCACS: 0.3Gd — — LCACS: 0.7Sc 0.235 0.995

LCACS: 0.5Gd 0.221 0.998 LCACS: 1Sc 0.189 0.980




