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Figure S1. a) TEM and b) HRTEM images of CDs and ¢) a-NaYF4:18%Yb*",2%Er3*
nanoparticles. The inset showing the size distribution of a-NaYF,:18%Yb**,2%Er?*

nanoparticles.



a Na¥F 1 8% Vb, 2%Er@0mICDs J— b Na¥F 1835Yh, 2% Er@1mICDs 0.5w c NaVF,:18%Yb, 2%Er@2miC Ds 05w

=080 —0éw h R 9800 i gy -980nm ——asw |
—omw W —am |

- 200°Ch - 200°Ceh ——a8w [ | 2o0cen — 0w |-‘

3 2 —oaw i 3 ——omw ||

z £ — N 2 \

\ \

= = 2

E _ z z

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

d e f
Na'YF,18%VD, 23Er@4micDs NaYF185YD 2%EA@EMICDs o5, NaVF,18%h 2%Er@8mICDs ___gc, |
hay=0980nm — r Ag=380nMm :g?: ’ Agy=980nm T

—_ 200°Can @t —_ 200°C8h —osw |l —_ 200°CBh

3 o 3

= = 10w 'H"‘ =

H 2 \; g

g g 2

= = =

400 450 500 550 600 €50 700 400 450 500 550 600 €50 700 400 450 500 550 600 650 700
Wavelength(nm) Wavelength(nm) Wavelength(nm)

Figure S2. UC emission spectra of f-NaYF,:18%Yb*",2%Er**@CDs composites (obtained at

200 °C for 8 h) under various excitation power.
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Figure S3. (a) The normalized UC emission spectra as a function of temperature for a-

NaYF4:18%Yb**,2%Er3" nanoparticles; (b-d) the parameters of FIR, S,, and S, as functions of

temperature.



For the B-NYF@6CDs composite, the FIR, S,, and S, versus temperature are obtained

through fitting as follows:

FIR =0.12exp(959.55/T)
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For the a-NaYF4:18%Yb3",2%Er3* NPs, the FIR, S,, and S, versus temperature are

obtained through fitting as follows:

FIR =0.25exp(743.03/T)
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Temperature uncertainty (67) is a critical parameter for optical temperature sensing. The
expression can be defined as:
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where JFIR is the uncertainty of the determined FIR value. It can be computed by the

following formula:
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where dl;; and Jlg are the errors in the integrated area of the /; and I transitions estimated

dividing the readout fluctuations of the baseline by the maximum intensity value. The

resulting signal-to-noise value is JOFIR/FIR=0.41%. Fig. S4 displays the values of 6T

calculated by Eq. S1 with respect to temperature from 298 K to 473 K.
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Figure S4. Corresponding temperature uncertainties of the f~-NYF@6CDs composite and o-

NaYF,:18%YDb3*,2%Er*" nanoparticles.



