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Figure S1. Schematic illustration of the secondary sputtering phenomenon (SSP). Note the deposition on 
the sidewall of the resist of particles ejected from a target material under Ar+ ion bombardment, which 
enables the fabrication of a metal nanostructure with a high aspect ratio (12) and high resolution (sub 30 
nm).
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Figure S2. Schematic diagrams of specific fabrication steps and SEM images of the high aspect ratio metal 
grid mesh. 



Figure S3. Confirmation of resolution (~30nm), material and height (~350nm) of Au grid mesh by SEM(a), 
EDAX analysis(b), and AFM(c), respectively.



Figure S4. Transmittance at 550nm and sheet resistance at different metal grid mesh structure.



Figure S5. Diffusive and specular transmittances of the substrate-embedded metal grid mesh electrode (a) 
and the non-embedded Au grid mesh electrode (b) in the visible wavelength region and the characterization 
of the haze of the Au grid mesh electrode (c) and the Ag grid mesh electrode (d). 



Figure S6. AFM topography results for the substrate-embedded metal grid mesh transparent electrode (a), 
non-embedded metal grid mesh (b), and ITO film (c), respectively.



Figure S7. The relationship between stretching direction and maximum principal strain for a metal grid 
mesh structure according to FEM simulations. (a) Diagonal stretching and (b) orthogonal stretching of Au grid 
mesh structures with maximum principal strain localization.



Figure S8. Mechanical adhesion stability. (a) The resistances of metal grid mesh embedded in soft substrate and 
metal grid mesh on a glass substrate during repeated taping cycles. (b) Photographs of mesh samples after repeated 
taping cycles (3M scotch tape) with finger pressure force.


