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Fig. S1 Schematic for the fabrication steps of Ag nanowire (NW) networks and the 
corresponding optical microscope images: (a) Ag NW networks deposited on an 
anodized aluminum oxide membrane, (b) the networks after floating on water, and (c) 
the networks after compressing.



Fig. S2 Photographs of (a) sparse NW networks with an area density of 0.044 
μg/mm2 after floating on water and (b) dense NW networks with an area density of 
0.176 μg/mm2 after compressing with a degree of compression (Δ) of 30%. On the 
basis of these photographs, it is confirmed that the area density of NWs in the 
networks needs to be controlled. Applying the floating compression method to very 
sparse or dense NW networks is challenging. Optical microscope images of Ag NW 
networks with an area density of (c) 0.132 μg/mm2 and (d) 0.176 μg/mm2 before and 
after compressing with Δ of 30%. The NW networks with a higher area density show 
a smaller waviness of NWs. It is because the binding between NWs at the junction 
points disturbs the bending of NWs. In other words, the large number of junction 
points restricts the motion of NWs, resulting in less wavy structure.



Fig. S3 A scanning electron microscope image for wavy-configured networks 
consisting of NWs with an average diameter of 25 nm and an average length of 20 
µm.

Fig. S4 Photographs of Ag NW networks (a) before compression and after 
compressing with Δ of (b) 10%, (c) 20%, and (d) 30%. The compressed length with Δ 
of 10%, 20%, and 30% indicates 2.5, 5.0, and 7.5 mm, respectively.



Fig. S5 Contour length (Lc) and end-to-end distance (L0) of individual nanowires. 
Square grids of 25 × 25 μm2 were drawn on the optical microscope images of 
nanowire networks to determine Lc and L0. Nanowires crossing at least two edges of 
a square grid were chosen for the measurement of Lc and L0.

Fig. S6 Optical transmittance spectra of Ag NW networks with different degrees of 
compression (∆).



Fig. S7 Electromechanical stability for Ag NW networks with controlled transmittance. 
(a) Variation in resistance as a function of strain (Ɛ). The strain was uniaxially 
applied to the substrates. (b) Variation in resistance as a function of cycle number. A 
10% strain was repeatedly applied to the network. The NW networks were 
transferred onto PDMS substrates by a conventional stamping method, resulting in a 
straight configuration of NW network.S1–S3 The curve for the NW network prepared 
with a degree of compression (Δ) of 30% was presented for comparison. We 
assumed that the identical optical transmittance of NW networks indicates the 
identical population of NWs. Some error bars are not shown because they are 
smaller than the size of the data points.

Fig. S8 Optical microscope images of the NW network when strains of (a) 0%, (b) 
10%, (c) 20% and (d) 30% were applied. The NW network was prepared with the 
degree of compression of 30%. The strain was uniaxially applied to the substrate in 
the same direction as the compression. The scale bars in the images are 20 μm.



Fig. S9 Optical transmittance spectra of the dielectric elastomer actuators prepared 
with the wavy-configured Ag NW networks before and after applying voltages.
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