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Abstract: Among the various physiological information that could be obtained from human body, heartbeat rate is a
commonly used vital sign in the clinical milieu. Photoplethysography (PPG) sensor is incorporated into many
wearable healthcare devices because of its advantages such as simplicity of hardware structure and low-cost.
However, healthcare device employing PPG sensor has been issued in susceptibility of light and motion artifact. In
this paper, to develop the real-time heart rate measurement device that is less sensitive to the external noises, we
have fabricated an ultra-small wireless LC resonant pressure sensor by MEMS process. After performance evaluation
in linearity and repeatability of the MEMS pressure sensor, heartbeat waveform and rate on radial artery were
obtained by using resonant frequency-pressure conversion method. The measured data using the proposed heartbeat
rate measurement system was validated by comparing it with the data of an commercialized heart rate measurement
device. Result of the proposed device was agreed well to that of the commercialized device. The obtained real time

heartbeat wave and rate were displayed on personal mobile system by bluetooth communication.
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Fig. 1. Resonant frequency changes by applying pressure.
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Fig. 2. Fabrication sequence for the sensor.

Fig. 3. (a) fabricated coil and electrode and (b) packaged

pressure sensor.
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Fig. 4. (a) System block diagram of real-time pulse measuring
device and (b) prototype of real-time pulse measuring device.
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Fig. 5. Hysteresis characterization of sensor.

Aol g7E 47k 700~900 mmHgolA 10
mmHge] B2 YHS I F U 4
TolM #Z2 Frlz d™¥S daA7i Zb gttt
Zups e Aotk AAY s BA whwe
393 EAMI|(RF Network Analyzer, HP8753E)&

o]galo] S-miejujele] S11 A3 A&st GPIB #A
WE] 2 NI PXle-1082% ©]&3to] PCOA dojEl &
SA1%E Sof AR ARG fig =2 IsHo] oJsiA]



AN AARA 73] =84, #2908 A5Z pp. 284-288, 20161 54Y:

olEl2 Attt AupEoz MAe Zupiet 4
of JUWAL ()2 718718 2 1A PN A
d el e Fasty

Fig. 6. Waveform of the resonant frequency.
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Fig. 7. Heartbeat wave obtained by frequency - pressure

conversion.

Fig. 8.

commercial product and developed system.
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