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Figure S1 Cross-section SEM images of Ag NTR embedded in CPI film with varying PAA drying times. The scale 
bar is 1 μm 



Figure S2 AFM image of (a) Ag NTR-CPI and (b) non-embedded Ag NTR on glass (The scan area is 20 μm ×20 μm)



Figure S3 Cross-sectional (a) SEM image and (b) EDAX mapping image of Ag NTR embedded in PAA film as 
prepared in FIB 
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Figure S4 Optical transmittance spectra of Ag NTR-CPI film with varying electrospinning time. (a) Baseline with 
bare CPI film and (b) ambient air
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Figure S5 (a) Optical microscopy images of PAA fiber webs with varying electrospinning times. (b) Optical 
transmittance and (c) sheet resistance of Ag NTR-CPI as a function of electrospinning time. 
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Figure S6 (a) Cross-section SEM images of Ag NTR including PAA core template with varying deposition time. (b) 
Sheet resistance and (c) optical transmittance of Ag deposition time of Ag NTR-CPI as a function of 
electrospinning time.



Figure S7 (a) Temperature profile of the Ag NTR-CPI by joule heating under diverse voltages. (b) Current response 
of the Ag NTR-CPI as a function of applied voltages ranging 0 to 2.0 V in each step for 30 sec and (b) 0 to 2.4 V in 
each for 5 min. (c) IR camera images of the each voltage with temperature.



Table S1. Figure of merit values corresponding to Rsh and T of Ag NTR-CPI and metal based TCEs, including the data 
in Fig. 4.

TCE Rsh (Ω sq-1) Ttot (%) FoM (  )× 10 ‒ 3Ω ‒ 1 Ref
.

Cu NW (2015) 15 86 14.753 [1]

Ag NW (2016) 9 80.4 12.541 [2]

Ag mesh (2016) 4 85 49.219 [3]

Ag grid (2016) 8.5 85.5 24.561 [4]

Ag NF (2016) 1.12 69.24 22.613 [5]

Cu grid (2016) 12.9 87.1 19.48 [6]

PEDOT:PSS/Ag NW (2017) 25.4 89 12.28 [7]

Dual-scale Ag NW (2017) 50 90 6.97 [8]

Au NTR in GFRhybrimer

(2016)
2 90 174.43 [9]

This work (Ag NTR-CPI) 1.33 88.0 209.16 -
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