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Abstract: In this paper, micro dried bio-potential electrodes are demonstrated for sEMG (surface
ElectroMyoGraphic) signal measurement using conductive epoxy on the textile fabric. Micro dried
bio-potential electrodes on the textile fabric substrate have several advantages over the conventional
wet/dry electrodes such as good feeling of wearing, possibility of extended-wearing due to the good
ventilation. Also these electrodes on the textile fabric can easily apply to the curved skin surface. These
electrodes are fabricated by the screen-printing process with the size of 1 mmx10 mm and the resultant
resistance of these electrodes have the average value of 0.4 Q. The conventional silver chloride electrode
shows the average value of 0.3 Q. However, the electrode on the textile fabric are able to measure the
sEMG signal without feeling of difference and this electrode shows the lower resistance of 1.03 Q than
conventional silver chloride electrode with 2.8 Q in the condition of the very sharp curve surface (the
radius of curvature is 40 mm).

Keywords: Dried bio-potentional electrode, sEMG (surfaceElectroMyoGraphic), Conductive epoxy, Textile
fabrics, Curved skin surface, Screen—printing process, Resistance, Silver chloride

1. M B ael A FAe A guAuze wahe

g8l IT

H2 okt % H/FAA 2o <@ Fejele

a. Corresponding author; spchang@inha.ac.kr

Copyright ©2013 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Aftribution  Non-Commercial — License (http:/fereativecommons. arg/licenses/by-ne/3.0)
which permits unrestricted non-ce ial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

1€ R AFARI7] 7149 g3 BoAo g =
Hi Aok 53 2AE A AEe] 23 AAAE
A, dEutel 7l& 9 2R s WA 39
o, A FEY AR 7oA B} S5 A
RO 877 NAE UF o] Ay Foln, mAE
&8 8 A A2y 59 7)ge 98 2}
oA AM&Ei Qltl 53] 9= (prosthetic leg)e| 1}
|5 (prosthetic hand)e= A Fojele 9% uEa

=4
=



368 1. KIEEME, Vol. 26, No. 5, pp. 367-372, May 2013: D.-Y. Cha et al.

ol Age)g7)7|2M QLAEeH A7t Hi
[1,2].

ol #ao] Hi gav|&9 st 2&9 A
EE ZAT F e AAAS AFe|rh dutHew
TAEE ZEDS FoFFHd & dAEe <A
9] M@e] APHF7 (mean absolute value, MAV)
< ulg] dA F FEHA (threshold value)®t H] il
gogm QA" ugd FEISK F9o] &R
naglo] ojado] upgl WHAsE A UIEE
2R3 AANASY AFe AR 76ke] e 7]
716l QoA #Ae] Hi= 7]Eeltth

A uFa f4, 8 SolA= BE 2F 2
A9 ANIzRRE FEHE 553 A¥YgsI7IE A
T oate] AR AEsE A8 Folh
S5 Aya]|vle AAAY AFL FApe A
o Beolol AR A Aol R 24¥
olojof 3, A&elm7]719 FHE&F FA HFHol
olojAotaty] wliEo] FH WAool Felsio
&2 AFe AN F§ A FFE AsjAe wAge
2 olate 29 54 oo wAE 4 A7 WE
of Zere] folAa} FA FA FLoE EFHEA
o] WMalA ¥ 74 AAMMY AFoz AlFs ook
gheh.

o2 98 B =FoM FHego] foldtw FA
o] A5 A% fo uH Fdd o] 7t
Mol AwA oEAE olfste] BW 249 A%
2 24% £ 9 248 A4 PAASY BF5E A
#start.

a1t

2. 48 9Hd

2.1 43

z] 29

B Ao 248 74 AAAY HB5E 44
37 9late] 71FATo] ¥ 4H AT Zhede 1
a3 WA ez AAsA A5 42 9GS
g moko] 7pbsdAAW, AZe FHEHR R I
AeF e nelste] vtjg o A SR

428 1& B AT AAE A3 FHE B
Zuh, Ao AA =Z71E ndte] HHPELS 1 mm
x 10 mmz AAsAt 249 A3 Ak £
2~6 m/secs LAA Ao, =4S AEe] FHF
4= of 90 Hze RaEl i 9ok [9). whetA & =

w
k
Fig. 1. Shape and dimension of the designed bio-potential
electrodes.
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a. Sc reen prlntmg for electrodes pattemmg
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Fig. 3. Diffused conductive epoxy in fibers. (a) general
c. Connecting lead wires on the backside of fabrics fibers, (h) fibers with conductive epoxy.

d. Diffusing of conductive epoxy

e. Dry biopotentional electrodes for
conductive epoxy on fabrics

Fig. 2. Fabrication sequence of dried bio-potential
electrodes.
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Fig. 5. 1-V characteristics of conductive epoxy.
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Fig. 6. Block diagram of EMG measurement circuit.

AgCl electrode

Fig. 7. Measurement of EMG signal.
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Fig. 9. Measurement of EMG signal.
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Fig. 10. Electrical resistivity according to curvature

radius.
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