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Figure S1 Dependence of CIE color coordinates for a series of Yb/Tm/Er (20/0.25/x, mol%)

doped GCs with different Er** contents: (a) a-NaYF; GC (x=0.25, 0.35, 0.45, 0.50), (b) B-

NaYF,GC (x=0.06, 0.09, 0.12, 0.25).
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Figure S2 Log-log plots of UC intensity versus NIR excitation power for the investigated GC
samples: (a) Yb/Er doped GC and (b) Yb/Tm doped GC. (c) Schematic illustration of energy

transfer processes to achieve blue, green and red UC emissions in Yb/Tm/Er doped GCs.
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Figure S3 Laser power density dependent UC emission spectra for (a) Yb/Tm/Er (20/0.25/0.45

mol%) doped a-NaYF, GC and (b) Yb/Tm/Er (20/0.25/0.12 mol%) doped B-NaYF, GC.
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Figure S4 Variation of (a) CCT and (b) CIE color coordinates for the GC-based (Yb/Tm/Er

doped a-NaYF,GC or B-NaYF,GC) UC lighting with increase of incident laser powder density.
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Figure S5 Variation of (a) UC emission spectra and (b) CIE color coordinates for the GC-based
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UC lighting with increase of a-NaYF, GC thickness. The Yb/Er doped a-NaYF, GC @ Yb/Tm

doped B-NaYF, GC stacking structure (denoted as Yb/Er@Yb/Tm) is used as color converter.

S6



L (a) H YbTm@YbEr (b) | YbTm@YbEr
o-NaYF, GC: 1.8 mm

oc—NaYF4 GC: 1.4mm B

increase of laser power

increase of laser power

' ucC 'intens'ity (a:u.)
UC integsity (g.u.) '

400 450 500 550 600 650 700 750 400 450 500 550 600 650 700 750

Wavelength (nm) Wavelength (nm)
(©
E 7 mm
o
= 2
- E
‘Br &
Er 8
Ol
)

400 450 500 550 600 650 700 750
Wavelength (nm)

Figure S6 Laser powder dependent UC emission spectra for the constructed GC-based UC
lighting with increase of a-NaYF4 GC thickness: (a) 1.4 mm, (b) 1.8 mm and (c) 3.7 mm. The
Yb/Tm doped B-NaYF; GC @ Yb/Er doped a-NaYF, GC stacking structure (denoted as

Yb/Tm@Yb/Er) is used as color converter.
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Figure S7 Dependence of red/green/blue emission intensities and the corresponding intensity

percentage for the constructed GC-based UC lighting with increase of a-NaYF, GC thickness:

(a) 1.4 mm, (b) 1.8 mm and (c) 3.7 mm. The Yb/Tm doped B-NaYF, GC @ Yb/Er doped a-

NaYF,4GC stacking structure (denoted as Yb/Tm@Yb/Er) is used as color converter.
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Figure S8 Laser power dependent UC emission spectra for the (a) Yb/Er doped a-NaYF, GC
and (c¢) B-NaYF,4 GC samples. (b, d) The calculated FIR value between 2H;;,—*1;5), transition

(Is20) and 4S3,—*1;5/, one (Is49) versus laser power density.
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Figure S9 Laser (230 W/cm?) irradiation duration dependent (a) CCT, (b) luminous flux, (c)

CIE color coordinates, (d, €) UC emission spectra and (f) FIR value for the constructed GC-

based UC lighting. The Yb/Tm doped B-NaYF, GC @ Yb/Er doped a-NaYF4 GC stacking

structure (denoted as Yb/Tm@Yb/Er) is used as color converter.
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