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Water repellent properties of sputtered PTFE films. We compared the hydrophobic 

surface properties of PTFE/Ag NW and bare Ag NW electrodes as shown in Figure S1. 

Firstly, we dropped water on the flat PTFE/Ag NW and bare Ag NW films using a typical 

speed (Figure S1a). The water droplet on the tilted samples clearly showed the effect of the 

PTFE passivation layer, as shown in Figure S1a. The water droplets on the PTFE/Ag NW 

electrode flowed down, while the water droplets on the bare Ag NW remained on the surface 

due to the hydrophilic surface of the Ag NWs. In figure S1b, as soon as we dropped water on 

the PTFE/Ag NW films, we found water droplets with high contact angle due to the low 

surface energy of the PTFE films. However, the water droplet on the bare Ag NW spread and 

made a water stain on the surface of Ag NW electrode. 
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Figure S1. (a) PTFE-coated Ag NW thin film and bare Ag NW thin film layers were 
prepared to identify the hydrophobic properties. (b) The result of the surface states of the two 
thin film layers after the water drop.

Analysis of PTFE layer by means of FTIR reflectance absorption spectra. To examine 

the presence of PTFE layer on Ag nanowire electrode, we analyze the PTFE layer by using 

FT-IR reflectance absorption spectra. As shown in Figure S2, the peaks observed in the 

present work are assigned as follows: the three main peak of CF2 symmetric stretching at 

1220, CF2 asymmetric strethcing at 1153, CF3 symmetric stretching at 1058 cm-1. The 

observed minor peaks at 1711 cm-1 is attributed to C=C stretching vibration and betwwen 500 

and 1000 cm-1 are CF2 wagging, deformation and rocking mode and CF3 defromation mode 

[1].

Figure S2. FT-IR reflectance absorption spectrum of MF sputtering PTFE 95 wt% and CNT 
5 wt% thin film on Ag nanowire.



Analysis of TFH fabrication based on PTFE/Ag NW electrodes. To demonstrate the effect 

of the PTFE passivation layer on the Ag NW electrodes, we fabricated thin film heaters and 

compared the performance of the TFHs based on PTFE/Ag NW electrode and bare Ag NW 

electrodes. Two terminal side Ag metal contacts were sputtered onto the edge of the PTFE-

coated Ag NW and bare Ag NW electrodes to apply power to the TFHs. As shown in Figure 

S3, a DC voltage was supplied by a power supply (OPS 3010, ODA Technologies) to the 

PTFE-coated Ag NW–based TFHs through an Ag contact electrode at the film edge, which 

was clamped. In addition, the temperature of the TFHs was observed using an IR thermal 

imager (A35sd, FLIR) on the surface of the TFHs, as shown in Figure S2.

Figure S3. (a) Picture of the PTFE/Ag NW based TFHs connected to DC power in the 
temperature measurement system. (b) IR thermal imagers for mapping the temperature of the 
TFHs and temperature uniformity.
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