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All-Evaporated Perovskite/Ag Surface-Enhanced Raman Sensing with Low
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Abstract

Surface-enhanced Raman scattering (SERS) exhibits immense potential in trace detection; however,
traditional pure metal substrates frequently suffer from high background noise and poor reproducibility. To
overcome these limitations, this study proposes a solvent-free all-evaporation process to fabricate highly uniform
all-inorganic perovskite/silver (CsPbls/Ag) composite SERS substrates. Compared to conventional pure Ag
nanostructures, the introduction of the CsPbI3 underlayer not only significantly suppresses the background noise
of the substrate but also effectively modulates the growth morphology of the overlaid Ag nanoparticles. At an
optimized Ag thickness of 22 nm, intense electromagnetic (EM) hotspots are successfully excited. Coupled with
the chemical mechanism (CM) induced by interfacial charge transfer, this synergistic effect drastically amplifies
the Raman signals of the analytes. To evaluate its practical applicability, the optimized substrate was employed for
the trace detection of the agricultural fungicide thiabendazole (TBZ). Experimental results demonstrate that the
substrate exhibits excellent linear quantitative capability across a broad dynamic range from 1077 M to 107 M,
achieving a limit of detection (LOD) as low as 1x1077 M. Furthermore, the signal relative standard deviation (RSD)
from multi-point measurements is merely 9%, indicating exceptional reproducibility and uniformity. This work
not only provides an innovative fabrication strategy for high-performance composite SERS substrates but also

highlights their tremendous potential for real-world pesticide residue and food safety monitoring.
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