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Abstract: In this paper, we introduce an electrocardiogram (ECG) system designed to solve problems caused by
wetgels and motion artifacts in measuring active movement. The system is caled a dry-contact ECG and was
designed by considering impedance matching between skin and electrode as well as the frictional electricity between
electrode and clothes. In order to create the system, we measured impedance on the skin-electrode interface, and the
result was applied to the electronic circuit scheme. Moreover, we added an electrode on the back of the
measurement electrode to make a flow path to ground the electrica noise. The final ECG circuit and novel
electrode were used to detect real human cardiac signals from a subject who was tested while standing still and
walking. The signals obtained from the two activities were nicely shaped, without any motion artifact noise. We
took electrode size into account in this study because the impedance depended on the area of the electrode. An

electrode of 50 mm diameter showed the best curve for the ECG signal without any electrical noise.
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Fig. 1. Block diagram of ECG circuit.
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Fig. 2. Equivalent circuit of skin-electrode interface.
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Fig. 4. Proposed buffer circuit for impedance matching.
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Fig. 5. Structures of proposed electrode.
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Table 1. Impedance measurements of skin-electrode interface
according to electrode sizes.

Diameter [mm] 10 40 50 60 70
Impedance [kQ] 260 56 33 28 24
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Fig. 6. (8 ECG measurement system, (b) 35 bpm ECG sgnd, and
(c) 130 bpm ECG signal generated by ECG simulator.

Fig. 7. ECG signal spectrum of real human at 0.05~100 Hz
band.
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(b)

Fig. 8. ECG sdignals of (a) Fig. 5(a) electrode, (b) Fig. 5(b)
electrode, and (c) Fig. 5(c) electrode.

A ARE Ao Fna el 0.05~100 Hzol
9lo] zupzrhoo] Wejo] o5 AAYS HAL 4

o] of
IR AR

3.2 M39o| X0 UIE AS EM

i
i
oX

ol
)
o
e
O,
ol
el
N

el
—_
2

1P o
X — 2 A

1

Ra)

>

N

oX 1o & Ao
o F[l’
2 |g

o
2

T
i)
o,
'Zl f
10
Jr 32
B O
2
1
>,
(@]
, oo ot =

ol

o
J oo
‘E‘ A

= 2

g

u o>
1o dlo

2ol
0%
1o

2]
4H
[
m
o
J

e g

S
>

o

A O

M ot
=
- =
i
m
i)
N

o

2]

ofo

ol

oX,

wo|n
ol

> ol
ol
o
38
-
]
ot

e
-0,
|
N
o
Jo
i 20

oy
2
wh oo o 2 ¢

Fig. 9. ECG signals of real human according to different electrode
diameters. (@) 10, (b) 40, (c) 50, (d) 60, and () 70 mm.
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