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S1. Scanning electron microscopy

10:1

Figure S1. SEM micrographs of the plng (a, b, and c), pAgy¢ln (d, e, and f), and pAgyIngo
(g, h, and 1) perovskites co-doped with Yb**/Er3* at 10:1, 10:2, and 10:5 doping ratios. The
scale bar is 10 um for all the panels.



S2. Optical properties of the co-doped In-based perovskites

Table S1. Calculated energy band gap of Ln**-doped samples.

T3 e g pIngo PAgycln PAg.cIngo
YDUES ratio —p 00T o] Eop 2003 eV]  Eu [£0.03€V]  Ey [£0.03€V]  Ei [£0.03 eV]
10:1 3.36 2.96 3.65 3.44 2.80
10:2 3.40 2.99 3.65 3.38 2.95
10:5 3.42 3.00 3.65 3.30 2.96
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Figure S2. Comparison of the emission spectra of the plngy (blue), pAgo¢ln (yellow), and
pAgoslngo (red) samples under excitation at 355, 360, and 360 nm, respectively.
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Figure S3. Excitation spectra of the (a) plngyg, (b) pAgoeln, (c) and pAgg¢lng g samples doped
with Yb**/Er** (10:5) monitoring the emission at 1540 nm. Emission spectra of the (d) pIng.,
(e) pAgoeln, (f) and pAgglngy samples doped with Yb**/Er* (10:5) under excitation at 367,
285, and 347 nm, respectively. Emission spectra of the (d) pIng., (¢) pAgo¢ln, (f) and pAgg ¢lngo
samples doped with Yb**/Er?* (10:5) under excitation at 522, 353, and 520 nm, respectively.
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Figure S4. Upconverting emission spectra of In-based perovskite of (a) pIng, (b) pAgosIn, and
(¢) pAgoelnge samples co-doped with Yb3*/Er3* at 10:1; (d) plngo, (€) pAgoeln, and (f)
pAgoslngy samples co-doped with Yb3*/Er** at 10:2; and (g) pAgosln and (h) pAgelngo co-
doped with Yb3"/Er3* at 10:5. All samples were excited using a 980 nm CW laser varying its
laser power density (LPD) from 7.8 to 18.3 W cm2.



S3. Thermometric performance of the luminescent co-doped In-based perovskites
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Figure S5. Thermal evolution of the (a) relative thermal sensitivity and (b) uncertainty in
temperature for the obtained samples. The blue solid lines represent the results regarding the
samples with a AE =752 + 10 cm™ (pAgo6lngo:Yb**/Er3* (10:1), pAgoslngo:Yb**/Er3* (10:5),
PAZosIn:YD'/Er3t  (10:1), pAgosln:Yb3/Er’*™ (10:2), pAgosIn:Yb*/Er¥* (10:5), and
plngo:Yb**/Er** (10:1)) and the red dashed lines represent the results regarding the samples with
a AE = 753+10cm™! (pAgoslngo: YB3 /Er** (10:2), plngo:Yb3*/Er3* (10:2), and
pIng o:Yb3*/Er3* (10:5)).



S4. Energy gap and power-dependent intensity ratio
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Figure S6. (a) Spectral Gaussian deconvolution illustrated for the emission spectrum of the
PAgZosIngo:Yb3*/Er** (10:2) sample measured at 273 K and 18.3 W cm™2 under 980 nm
excitation. The shadowed areas correspond to the Gaussian fit to the Stark components of the
483,52 (red) and 2Hy 1 ,—*1;5,; (blue) transitions of Er**, where their respective barycenters
were used to calculate AE. The ?Hg,—*13, transition is depicted in yellow. The bottom part
demonstrates the residuals of the fitting procedure. (b) Determination of A, for the
PAE6lngo: YB3 */Er3* (10:2) sample. The power dependence of A was analyzed by plotting A
against the laser power density (LPD) of the excitation laser.



