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Fig. S1 The optical transmittance of Ag NWs on SF films which is measured at SF substrate 
background as a function of weight percentages of Ag NWs dispersed in isopropanol solvent . 
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Fig. S2 Photography of laboratory designed (a) inner bending, (b) outer bending, (c) rolling, 
and (d) folding test systems.



Fig. S3 The pictures of process sequence for Ag NWs/SF based TFH fabrication (a) preparation 

of Ag NWs/SF electrode films with a size of 2.5×2.5 cm2, (b) formation of contact metal 
(silver) by DC magnetron sputtering method, and (c) connection of contact metal area to DC 
power supply and measurement of temperature using thermocouple mounted onto the Ag 
NWs/SF based TFHs.



Fig. S4 Photograph of transparent and flexible Ag NWs/SF based TFH device.



Fig. S5 I-V characteristics of Ag NW-embedded SF-based TFH in-situ measured with 
temperature profile. 



Fig. S6 SEM images of prepared Ag nanowires for the transparent electrode. 



Table S1 The sheet resistance of Ag NWs on PET film and SF film as a function of weight 
percentages of Ag NWs dispersed in isopropanol solvent. 

Sample 1

(1.6% 
AgNWs)

Sample 2

(1.4% 
AgNWs)

Sample 3

(1.2% 
AgNWs)

Sample 4

(1.0% 
AgNWs)

Sample 5

(0.8% 
AgNWs)

Sample 6

(0.6% 
AgNWs)

Sample 7

(0.4% 
AgNWs)

AgNWs/PET 18.4(±1.6) 16.7(±1.6) 15.8(±1.3) 22.4(±1.9) 38.8(±4.8) 62.8(±6.7) 95.0(±6.6)

AgNWs/SF 18.1(±1.5) 16.3(±1.5) 15.5(±1.3) 22.4(±1.4) 36.9(±3.4) 62.5(±9.7) 93.6(±8.3)


