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Fig. S1. Thickness measurements of (a) 100 nm amorphous AlICe, (b) 300 nm crystalline Al,
(c) 300 nm amorphous AlCe, and (d) 300 nm multilayered metallic glass using an alpha-step

surface profiler.



R : Bending Radius
t : Substrate thickness

Fig. S2. Photograph of the bending test setup and a schematic illustration of the parameters

used for bending strain calculation.
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Fig. S3. X-ray diffraction profiles of crystalline Al, amorphous AlCe, and the multilayered

metallic glass.
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Fig. S4. Compositional analysis of the sputtered amorphous AlCe layer, showing the atomic

ratio of Al and Ce.
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Fig. S5. XPS depth profile of AlCe metallic glass electrode, demonstrating the absence of

internal oxygen contamination and the pristine metallic state of the interfaces.
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Fig. S6. Results of the cyclic bending test under a bending strain of 0.8% obtained from

crystalline Al thin film.
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Fig. S7. Optical microscopy (OM) images of the electrode surfaces after the severe bending test. (a)
Single-layer crystalline Al exhibiting catastrophic crack propagation and severe delamination. (b)
Single-layer amorphous AlCe showing localized shear bands evolving into micro-cracks. (c) The

pristine, entirely crack-free surface of the AlCe metallic glass layer deposited on Al layer (Al-AlCe).
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Fig. S8. Evaluation of the piezoresistive stability in a simulated sweaty environment. Strain-
sensing responses of the multilayer electrode (a) before and (b) after complete immersion in a

0.9% NacCl saline solution for 100 minutes.
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Fig. S9. Vickers hardness measurements according to the indentation depth, (a) crystalline Al,

(b) amorphous AlCe, (¢) multilayered AlCe-Al-AlCe
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Fig. S10. Retraction distances from nanoindentation analyses of Al, AlCe, and multilayered

metallic glass under varying indentation loads.



Table S1. Full width at half maximum (FWHM) of the X-ray diffraction peak at 26 = 38.51°

for the investigated electrodes.

Electrode FWHM
Crystalline Al 0.228
Amorphous AlCe 1.109
Multilayer MG 0.370

Table S2. Comparison of strain sensing performances of MG-based electrodes in previously

reported studies.

Maximum
Electrod | Thickness/Diameter | Gauge Linearity
Composition Strain Ref
e Type (nm) Factor (R?»)
(%)
Pd4CusoNi; Py Fiber 70000 2.28 2.20 0.99 [S1]
Pd4oCu;3oNi Py Fiber 6500 222 2.16 0.99 [S2]
Zrs55CusoNisAlyy | Thin Film 300 2.86 1.00 0.99 [S3]
ZrsgAl14Nij;Coye | Thin Film 100 1.1 0.70 0.98 [S4]
Zrs55CuspAloNis | Thin Film 110 1.1~4.3 0.19 N.A. [S5]
This
AlgyCe¢/Al/Alg4Ces | Thin Film 300 3.11 1.10 0.99 Wor
k
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