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1. Generation of silver nanoparticles by laser irradiation  

As the laser was irradiated to the precursor material, it was observed the color change of precursor to brown (Figure S1 

(a)). When the laser was irradiated for 1 hour with 5 mW of laser power, the color of the precursor solution changed 

clearly (Figure S1(b)).  

 

 

Figure S1. Generation of silver nanoparticles by laser irradiation (a) Image of laser irradiation on the precursor (upper) and silver 

nanoparticle synthesis (lower) and (b) Image of nanoparticle generation after laser irradiation for 1h with 5mW of laser 

power.  
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2. Characterization of silver nanoparticle synthesis (UV-Vis absorption spectra) 

The synthesis of silver nanoparticles was characterized using UV–Vis absorption spectra (wavelength ranging from 250 

to 700 nm) (Figure S2). It shows the absorption spectrum of UV-visible light in the laser-irradiated sample with time. 

The non-laser irradiated sample was selected as a reference sample. The silver nanoparticles have free electrons that 

yield a surface plasmon resonance (SPR) absorption band. This is due to the mutual vibration of the electron of silver 

nanoparticle in resonance with a light wave [1,2]. The shape of the peak represents the surface plasmon resonance of 

the silver nanoparticles. Moreover, the increase in the intensity of the plasmon band can be predicted by a decrease in 

the bandwidth [3]. From the experimental results, it was observed that the wavelength of the surface plasmon peak 

point generated at 440 nm, and decreased as the concentration increased. When irradiated for a long time (6 hours), in 

a high-concentration solution, it was also observed that the wavelength of the peak gradually shifted to 433 nm. This 

shift may be due to a blue shift which is dependent on particle size and shape [4,5]. Therefore, it can be confirmed that 

efficient silver nanoparticle synthesis with the increase of the laser irradiation time on the precursor.  

 

 

Figure S2. UV-Vis absorption spectra of precursor to characterize the silver nanoparticle synthesis 
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3. Characterization of synthesized silver nanoparticle (XRD) 

 

Figure S3. X-ray diffraction (XRD) data for silver patterning fabricated using Trp-based precursor  

 

4. Characterization of synthesized silver nanoparticle (TEM) 

 

Figure S4. Transmission electron microscope (TEM) results (a) Image of TEM and (b) Particle size distribution of synthesized silver 

nanoparticles  
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5. Adhesion test for mechanical   

 

Figure S5. Adhesion test for mechanical stability between the pattern and substrate. (a) Image of tape-pull test, and (b) ultrasoni-

cation test of pattern on PET substrate.  

 

 

6. Transmittance spectra of meshed pattern on PET   

 

Figure S6. Transmittance spectra of meshed pattern (a) Transmittance result with different pitches of pattern, and (b) Relation 

between transmittance and sheet resistance at constant wavelength (550 nm) and different pitches.  
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