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Fig. S1. Low magnification SEM images of AgMFs as a function of different Ag-electroplating 

methods, and different values of tep, and Vep: (a–b) The first Ag-electroplating method with a 

fixed Vep = 8 V and different (a) tep = 10 s and (b) tep = 60 s. (c–e) The second Ag-electroplating 

method with a fixed Vep = 2 V and different (c) tep = 1 s, (d) tep = 3 s, and (e) tep = 10 s. (f–h) 

The second Ag-electroplating method with a fixed Vep = 5 V and different (f) tep = 1 s, (g) tep = 

3 s, and (h) tep = 10 s. (i–k) The second Ag-electroplating method with a fixed Vep = 8 V and 

different (i) tep = 1 s, (j) tep = 3, and (k) tep = 10 s. 

 

  



3 

 

 

Fig. S2. XRD patterns of the 2nd AgMFs. (Vep = 5 V, tep = 3 s). Only peaks attributable to Ag 

are clearly visible, due to the high Ag content and strong scattering of electrons by Ag 

compared with Ni. The strongest Ni peaks, from the (110) and (111) planes, overlap with the 

Ag (111) and (200) peaks, repsectively. The faint peak near 34º could arise from NiO. 

 

 

Fig. S3. (a) XPS survey spectrum and (b) the corresponding deconvoluted high-resolution XPS 

spectrum for the 2nd AgMFs (Vep = 5 V, tep = 3 s). 



4 

 

 

Fig. S4. SAED pattern of (a) Ag layer (2nd AgMFs with Vep = 5 V and tep = 3 s). 
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Fig. S5. SEM image of Ni/Ag/Cu/Pt multi-layered MFs. 
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Fig. S6. SEM image of AgMFs after constant heating test (Vc = 0.8V), (2nd AgMFs with Vep = 

5 V and tep = 3 s). 
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Table S1. Ra values for the 2nd AgMFs (Vep = 5 V). 

Case Experimental result 
tep (s) 0 1 3 5 10 

Ra 
(µm) 0.176±0.071 0.709±0.180 0.449±0.157 0.437±0.079 1.136±1.128 

 

Table S2. Tr at the wavelength λ = 550 nm and Rs values for comparison with the studies of 

Ag nanowire. 

Composition 
(substrate) 

Experimental result 
Davg 
(nm) 

Tr (%) 
@550nm 

Rs  
(Ω sq-1) 

Fabrication 
Process Ref 

Ag nanowire 
(PET plastic) 40 – 100 92 110 Meyer rod 

coating [1] 

Long Ag nanowire 
(Glass) 160 90 19 Vacuum filtration [2] 

Ag nanowire 
(ZnO) 40 92 8 Spin coating [3] 

Ag nanowire 
(PEDOT:PSS/PET) 70 85 17 Transference [4] 

Ag nanowire 
(Glass) 2.6 × 100 83 7.7 Imprint, Tollens` 

reaction, lift-off [5] 

Ag/Ni fiber 
(no substrate) 6500 92 0.18 Electrospinning, 

Electroplating 
Present 
study 

  



8 

 

References  
[1] L. Hu, H.S. Kim, J.-Y. Lee, P. Peumans, Y. Cui, Scalable coating and properties of 
transparent, flexible, silver nanowire electrodes, ACS Nano, 4 (2010) 2955-2963. 
[2] J. Lee, P. Lee, H. Lee, D. Lee, S.S. Lee, S.H. Ko, Very long Ag nanowire synthesis and 
its application in a highly transparent, conductive and flexible metal electrode touch panel, 
Nanoscale, 4 (2012) 6408-6414. 
[3] A. Kim, Y. Won, K. Woo, C.-H. Kim, J. Moon, Highly transparent low resistance 
ZnO/Ag nanowire/ZnO composite electrode for thin film solar cells, ACS Nano, 7 (2013) 
1081-1091. 
[4] W. Gaynor, G.F. Burkhard, M.D. McGehee, P. Peumans, Smooth nanowire/polymer 
composite transparent electrodes, Adv. Mater., 23 (2011) 2905-2910. 
[5] B. Sciacca, J. van de Groep, A. Polman, E.C. Garnett, Solution‐grown silver nanowire 
ordered arrays as transparent electrodes, Adv. Mater., 28 (2016) 905-909. 

 

 


