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Fabrication of PEDOT:PSS/AgNW-based Electrically Conductive Smart Textiles Using
the Screen Printing Method and its Application to Signal Transmission Lines

Heeeun Kang, Eugene Lee, and Gilsoo Cho'
Dept. of Clothing & Textiles, Yonsei University; Seoul, Korea

Abstract: In this study, electroconductive textiles were developed by screen-printing technology using a complex solu-
tion of PEDOT:PSS/AgNW on a polylactic acid nanofiber web. A performance evaluation was then conducted to utilize
this electroconductive textile as a signal transmission line. To obtain highly conductive electroconductive textiles, this
study sought to determine the optimal mixing ratio of PEDOT:PSS/AgNW. Sheet resistance was measured to evaluate
the electrical properties of electroconductive textiles, Finite element-scanning electron microscopy images were then
used to examine surface properties, and Fourier transform-infrared analysis was performed to evaluate chemical prop-
erties. The signal waveform characteristics of the electroconductive textile were observed using a signal generator and
an oscilloscope. Radio-frequency characteristics were then evaluated to confirm frequency range, and bending tests were
conducted to evaluate durability. The signal transmission lines produced in this study had a sheet resistance value of
3.30 Q/sq, and signal transmission performance was evaluated to observe that the input value of the voltage was nearly
identical to the output value. In addition, S21 analysis confirmed that it was available in the frequency domain up to 35 MHz.
The performances of the transmission lines were maintained after 100, 200, 500, and 1,000 repeated bending tests, and

sufficient durability was confirmed.
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Fig. 1. Chemical structure of PEDOT: PSS.

A ) AEoH, AAY, 54, ARsidel 54 A
JTHShin et al., 2020; Park et al., 2011).
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o1 gl FAHo] 7F53THKim et al, 2015; Fan, et al, 2018).
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Fig. 2. Process of screen-printing method.
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2 ATA] ARSSE 7INE A& PLA YA $I(PLA
Nanofiber Web)°]™, PardamAHCzech Republic)ol4] w5}
THTable 1). PLA Wieidf o] 71 =dES R3] $18t
o] Sigma-ALDRICH(USAV A gt 1.3 wi%= T4k
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©om KLK (KLK Co., Republic of Korea)llx] ujigh ofgt
o] B 1 wi% RO 2ieetolo)E AMESITh A
233 AR TR (Squeegee)E i AZHGDQ Factory
Co., Republic of Korea)dt®], 2~3 3 Z g AREsIATE 4

Table 1. Characteristics of the PLA nanofiber web

Specimen PLA nanofiber web
Typical fiber diameter(nm) 200-800
Weight(g/m?) 5

Melt point(C) 150

Manufacturing technique Centrifugal spinning
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Fig. 3. Procedure of specimen fabrication.
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Fig. 4. A schematic of signal waveforms measurement of specimens.
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Fig. 5. Performance of arm bending test using a dummy.
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Table 2. Thickness, weight and add-on of the specimen

Specimen Thickness(mm) Weight(g/cmz) Add-on(%)

Untreated 0.040 0.0005 -
P9Al 0.041 0.0007 40
P8A2 0.045 0.0007 40
P7A3 0.050 0.0009 80
P6A4 0.057 0.0009 80
P5A5 0.065 0.0010 100
P4A6 0.072 0.0011 120
P3A7 0.080 0.0012 140
P2A8 0.069 0.0011 120
P1A9 0.065 0.0009 80

Fig. 6. Procedure of specimen fabrication and signal waveforms measurement of the specimens.
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Fig. 8. FE-SEM images of the specimens(x1,000).
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