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A Guide to Placement of Electrocardiogram (ECG) Electrodes on
Body and Implementation of a New ECG System with
Changeable ECG Channel Electrodes
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ABSTRACT

The main drawback to ECG systems used in hospitals is complicated processes of placement of ECG
electrodes on body. This thesis presents a new ECG system that leads multi-channel ECG electrodes to be placed
correctly on body for precise ECG measurement. The new ECG system comprises of 3 components; measurement
part for measurement of ECG, touch part for recognition of finger grasp and alarm part for user guide. The
alarm part notifies when, which and where the ECG electrodes need to be placed. By utilizing this new ECG

system, it was confirmed that even untried users were able to correctly place the ECG channels on body.
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Fig. 1. Complicated wire connections to a monitoring
device
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Table 1. Consideration elements of analog circuit design

division Content note

Circuit

-. Tina-9
Simulation Tools mna

-. ECG analog signal
processing section based on 3
channels

-. Instrumentation amplifier
circuit

-. Notch circuit

-. High pass filter

-. Low pass filter

-. Inverting amplifier circuit
-. Differential amplifying
circuit

-. Peak detection circuit

Applied circuit

Reference  input -. Steady-state ECG waveform

biosignal
Disturbance input | -. AC power noise
element -. 1k high-frequency noise

Simulation result -. Signal-processed biosignal
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Fig. 3. Proposed sensor module for bio-information
acquisition
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Fig. 4. Hardware circuits of proposed sensor module for
bio-information acquisition
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PCB coil inductive coil

2l 6. SIEEX. Coil Sensor
Fig. 6. Inductive coil sensor
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Table 2. Overview of characteristics
division Content note
. Conceptual
size - 30 x 1t . P
design
-. Sturn min
. . Conceptual
coil pattern -. 6mil trace .
. design
-. 6mil space
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Fig. 7. Location of inductive coil sensor attachment
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Fig. 8. Flowchart of recognition for sensor attachment on
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Fig. 9. Test of inductive sensor module without any
contact
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Fig. 10. Test of inductive sensor module with finger
contact
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Fig. 11. Manufactured inductive coil sensor

@ AR A A 2 A L ARA S
A olefle] ada} 2ol #dl Eu|A AlSr) WAe] =
v 9] QAA] BANE HEAEL 2% o4
A2 Al AeE A = ogAd e mA
7} AR WA g A5 s s

e sl & 4 gl

TH4 DEC 15 161418 2016
R

ag 12, AR 1Az AT
Fig. 12. Test of the manufactured sensor
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