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Abstract: Recently, many researches have been conducted to improve the performance and wearability of smart wear-
ables. In this study, we designed and fabricated the signal and power transmission textile cables for smart wearables which
have excellent wearability, durability and reliability. For the signal transmission textile cables, conductive yarns for the sig-
nal line and the ground line were developed. Three types of signal transmission textile cables have been developed using
the conductive yarns. Linear density, tensile properties, electrical resistance and RF characteristics were tested to char-
acterize the physical and electrical properties of three signal transmission textile cables. The conductive yarns have the
very low resistance of 0.05¢/cm and showed excellent uniformity of electric resistance. Therefore, the electrical resis-
tance of the signal transmission fiber cable can be reduced by increasing the number of conductive yarns used in signal
and ground lines. However, the radio frequency (RF) characteristics of the signal transmission textile cables were better
as the number of strands of the conductive yarns used was smaller. This is because the smaller the number of strands
of conductive yarn used in signal transmission textile cables, the narrower and more parallel the distance between the
signal line and the ground line. It is expected that the signal and power transmission textile cable for signal and power
transmission will be utilized in smart wearable products.
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Fig. 1. The structure of textile cable transmission line.
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Fig. 2. The conductive yarn for textile cable transmission line; (a) signal
yarn and (b) ground yarn.
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Table 1. Characteristics of the conductive yarn

1D Signal yarn (S) Ground yarn (G)

PU-Cu 63.5%, PU-Cu 63.5%,

Composition (%)

PET 36.5% PET 36.5%
Thickness (pm) 245 246
Denier 510 531
Load at yield (N) 2.260 2.112
Max. load (N) 8453 7.741
Strain (%) 389 38.6
Resistance (Q/cm) 0.0573 0.0580
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Fig. 3. Linearity of resistance with increasing length of conductive yarn; (a) white yarn for signal line and (b) black yarn for ground line.

Table 2. Characteristics of textile cables transmission lines

ID TC 6/6

TC 12/12 TC 18/18

Transmission line configuration

Side view

Number of conductive yarn(S/G) 6/6
Thickness (mm) 1.73
Linear density (Denier) 33,000
Resistance(S/G) (Q/cm) 0.0084/0.0084

Ground line =1 : 1

Signal line :

18/18

12/12
1.92 2.23
41,000 47,000
0.0045/0.0044 0.0032/0.0031
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Fig. 4. The USB type product of textile cable transmission line.

24
=O=TC 6/6 (S)
=2=TC 6/6 (G)
20 q |=o=TC 12/12(S)
==TC 12/12 (G)
'é\ ——TC 18/18 (S)
S 16 - [—#=TC18/18 (G)
=
)
H]
= 1.2 A
S
4
3
= 08 -+
04 ~+
0.0 1 1 1 T 0
10 50 100 150 200
Length(cm)

Fig. 5. Linearity of resistance with increasing length of textile cable
transmission lines.
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Fig. 6. S21(insertion loss) characteristics according to the length of textile cable transmission line; (a) 10cm, (b) 50cm, (c) 100cm, (d) 200cm.
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Table 3. Frequency of textile cables corresponding to -3dB insertion loss

Line Frequency (MHz)
configuration  10cm  50cm  100cm  200cm
TC 6/6 SG 59371 20937  109.75  52.54
TC 12/12 SG 40045 187.13 5029  37.78
TC 18/18 SG 35950 14210 4746 2034
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