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2.2. Characterizations: The synthesized material underwent phase identification through X-ray powder diffraction (XRPD) analysis utilizing a PANalytical X’Pert Pro diffractometer. The XRPD patterns were systematically recorded over the angular range of 10° ≤ 2θ ≤ 90°. The morphology of CaTiO3:0.01 Er3+, 0.03 Yb3+ was examined through Field-Emission Scanning Electron Microscopy (FESEM). Furthermore, a preliminary compositional investigation was carried out utilizing Energy-Dispersive X-ray spectrum (EDS) analysis. To explore the optical properties, both room temperature and temperature-dependent upconversion photoluminescence (UCPL) studies were carried out using an in-house developed system. This system incorporated an optical fiber-coupled 980 nm laser diode and a Horiba iHR320 imaging spectrometer.
Table S1: CIE color coordinates shift with a change in Yb 3+ concentration.
	Sr. No
	Samples
	CIE Coordinates

	
	
	x
	y

	1
	Ca0.96TiO3:0.01Er3+, 0.03Yb3+
	0.27699 
	0.69628

	2
	Ca0.93TiO3:0.01Er3+, 0.06Yb3+
	0.28553 
	0.68625

	3
	Ca0.90TiO3:0.01Er3+, 0.09Yb3+
	0.30391 
	0.6595

	4
	Ca0.87TiO3:0.01Er3+, 0.12Yb3+
	0.30361 
	0.65364

	5
	Ca0.84TiO3:0.01Er3+, 0.15Yb3+
	0.31221 
	0.63338



Table S2: Fitting coefficients a, b, c, and d of equation (7).
	Sr.No
	I1/I2
	a
	b
	c
	d

	1
	527nm/661 nm
	-7.07735
	0.04568
	-8.54558×10-5
	6.34255×10-8

	2
	546 nm/661nm
	1.77773
	0.006
	-2.45977×10-5
	2.32072×10-8

	3
	(527+546) nm/661 nm
	-5.29961
	0.05168
	-1.10053×10-4
	8.66326×10-8
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Fig. S1 (a–d) displays bar plots depicting the implementation of FIRTC, (Sa)TC(*10-4 K-1), FIRNTC (546 nm/661 nm) and (Sr)NTC (527 nm /661 nm )(% K-1) in the context of AND and INHIBIT logic gates. Truth tables for the AND and INHIBIT molecular logic gates are presented in Fig. S1(e) and Fig. S1(f), respectively. Fig. S1 (g) and Fig. S1 (h) present the logic symbols of AND and INHIBIT logic gates using IR and δT as physical inputs.
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Fig. S2: a) The truth table for the realization of DEMULTIPLEXER using IR and δT as physical inputs b) logic gate symbol for DEMULTIPLEXER.
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