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Development of Miniaturized Textile Electrode for Measuring
Heart Electric Activity

o) Aol BTG AT FA A 2E SN G
(Young-Jae Lee + Jeong-Whan Lee + Heui-Kyung Yang - Joo~Hyeon Lee -
Da-hye Kang - Hyun-Seung Cho * Thn-Seck Ahn)

Abstract ~ Wearable ECG monitoring is regarded as one of the most essential part in the ubiquitous healthcare
environment and subsequently day-life monitoring of a heart condition has been pursued especially for the elder people.
However, there are many problems to accomplish this task such as; i) implementation of long~term monitoring device, ii)
development of non-irritating electrode on skin and iii) stable signal acquisition. With these aims, we have focused on
implementing a non-irritating electrode with an endurable monitoring device for day-life. To accomplish our tasks, we
basically developed four different types of textile electrodes that are adapted by both shape and the composed material;
flat or convex shape and Ag-conductive paste material or not. It turns out to be that a convex shape and Ag-paste
textile electrode has the best performance in terms of both signal-to-noise ratio (SNR) and Impedance/Phase
characteristics. Furthermore, ECG amplifier (35 x 35 mm) has developed to resolve the ECG signal and transfer the
signal to desktop computing device or portable one by RF serial communication.
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1.4 B o1& %5}0% AANE 34 AFE Az B4 o
W Eo] nRHUEH, I8 =W AT, I5AF,
Huidle] 2R A@FHoR Qste vk, nEY, 14 NedF 59 o A fFEE A% A& F4 &8
¥F Ao F39 gEoA HERA A9 E@e:= Ha ek 2y A AFS gRe] I fFEsre] FA
Agwe duele Ao =g el gu gk B3 4 7 R ¢ glow £ FHASL 5 e "ol ®
A g FA ARE BEA 2 2754 Ao ety AVt ol & B ofydt IR HE W
e Ease mE A% nAARY BES By R o] B Astel AAL NEE ZHAs7] AFAH, AHA
AW Ao G NESE BARAE Bxe A% AT F& @4 gy A HFFGdw ojgd =4 FEs
2 FAZ BQsE Aol AW ot @ A FQ A gov ofo] HaAstrE folsirte FHE EHistn
sl zevh dA AMEET s AR ?* I o s A,
UANGS GYEHN 2He] BErpssy I uAg & HEATY FFH2AN, 24 A, G4 AF, 2Hddx
Moo= 7|49 Wt DAY Gl ®el Mol Aol glom &a AR A5 A A=Al 7
wge] EAET o weEn AFVE S9N ARAHE I ¥Reke) FEo) whE eyt steiFel TARA B
golatn A @ £ gu gy e Ane s o ido] A S el dAME WEe) He @
F A 29 A¥AHS A4 Adel =gHEAEY(2] A& AR dolA T el Zaht AEAC] doAe &
Heo] Arh3l =g 2Hdds AF 5L dEAl Fx
o oEAAA, 439 4EgeE AUy eeyE Rms W sy Az s %%%‘Hf%:@ 7]
SO e TR A A soremT ey Ao} olel webd ¥ A7dME A A 4L A
e el 151 ST e AR, FETA B2 ) EAT B
Azt 988 48 AT 371 9l&) 35 x 35mm 79 %—%%% *37416}93\2@_ 54
o A8 4 ARy AR gRTRY Zus € 10g Ams 9PI8d BAvs FA Hes Lqo2
AR TS 4§ Aedir AT E£F FEG AT 2WwES AEste ©
wek ] 8 9 AEYEE AR FGE wh B3 shsal Al AAelgan ol2 Qs HEe Hide]l Hast
§ ¥ 3 QAR A FeE e A gonz QRIREH EBoloE AAVH ez <
§8 v B 4 AR AFHE A4 & A4 FLFY £ itk diH ez A= AL
AedA 20099 49 169 Eagd wg 24T & d Fge] Uk o4 12¢= 4
HESE 20009 59 159 AzHg A3 F9h Bx A 4o A/ 8EE 5

1186



Trans. KIEE. Vol. 58, No. 6, JUN, 2009

of 2434 F@he @do]l 9T FHHE (chest lead) Aoz Afo e WY 43 WHo) ff B
Vi, Vi & YAdA 2AstH FFAA HE(standard limb Aol wg AWwFo Hwol :Ho| Hojglenz A
lead)® Lead TolA X g3 90% A= FaA#A TAo] fAHE EAG wAs=d, ol AT A
2[4 A Hez Adus A dd A% S dEdY A FEAE FEREG AEAC HoW & HoliE
BRAW ATES SR AAY F Jrian Andrh (paste)& Ab&3te] ARAS FAAAT £F F5 BEUY
28S RANIN ALK MAAA A SHATE B A
2. 285 MRN3o T S8 IH 4a3e 92 He A AA 4F TAE A2 AT
eto 2 ®2g mokos AT RS FAGAEH,
21 829 Mot A qiy 2= 7b 471A AFEL T4 Y oldutE HEA Aol
e v lem de] dwg 3ddoes wdsd
E1& 2 A7elA Agd ARAFES MEst]) sl 2H 28 A
AeE A8 74 AES BojEY o7]|M ‘denier © A
F9 FAZ BEsE vfoH, EFHo] 450[m], GHAFH
0.05[g]l< 1 denier® 3lA3}H, T/M[Twist/Meter]2 1 V¥ = 2 471X M2Ee TAYYH U MY o
F mogle ZFE oudd. 9 HERE JHY 2 31H Table 2 Four types of electrodes
A= A ZE = Aol T4 kAl & 2o =
}'4 = O}' IL]— ooﬂ '1 Eol gl 01'7] FE= ‘T‘%/\]' Convex, Convex,
oG Zz AANER WA WFes FAAE AN Flat, w/o | Flat, w/ | =, y
o W,
VTSR conductive | conductive . .
FE st conductive | conductive
paste paste
paste paste
" 1 3o AIEE 2Ate] FHEeA
Table 1 Element of silver yarn for ECG electrode [T 7}1} 3 3 7 7
mm
= )X o
= FH AL Mard LAl ae
(Covering (developed = 2 ¥ % = % 2 ¥ % ¥ 3
(Core yarn) HolAE
yarn) yarn) = =
A = A il
] Rz o o =2 T = T
denier 20 40 100 S 8= #a (4mm) (4mm)
filament 1 10 21
/M No 600 600 - Sneplution .
- Conducting fiber  *
o o ZA]/\} 17H R (Silveryam} .
S I -0 BN T AN B ’ '
ydE df FHAL 27
Conductive paste
WY AB 4L d8A Nedez 3 HeRFES (a) (b)
Agste, 29 13 gol Agel 17mmel Aol w2 37 e
o AFEL MAS, A2 0mm AHOE PRzl 7} lstveryarn Conducive past

wAHo] AFEE DB

w

a8 1 AU BXHe HYEH 4RHI

Fig. 1 Three textile electrodes in a triangular shape
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Fig. 2 3D schematic view of textile electrode
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Fig. 11 Acquisition of ECG signal in a naked torso.
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