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Abstract: In this paper, we present a MEMS (micro-electro-mechanical system) implantable blood
pressure sensor which has designed and fabricated with consideration of size, design flexibility, and
wireless detection. Mechanical were obtained by
mathematical analysis and computer aided simulation. The sensor is composed of two coils and a air gap
capacitor formed by separation of the coils. Therefore, the sensor produces its resonant frequency which
is changed by external pressure variation. This frequency movement is detected by inductive coupling
between the sensor and an external antenna coil. Theoretically analyzed resonant frequency of the sensor
- under 760 mmHg was calculated to 269.556 MHz. Fused silica was selected as sensor material with
consideration of chemical and electrical reaction of human body to the material. 2 mm * 5 mm * 0.5 mm
pressure sensors fitted to radial artery were fabricated on the substrates by consecutive microfabrication
processes: sputtering, etching, photolithography, direct bonding and laser welding. Resonant frequencies of

the fabricated sensors were in the range of 269~284 MHz under 760 mmHg pressure.

and electrical characterizations of the sensor
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Fig. 1. Appearance of sensors attached to the human
radial artery.
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Fig. 2. Schematic of micromachined wireless pressure.
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Fig. 3. Ansys simulation result when 760 mmHg

pressure is applied to the membrane.

Table 1. Theoretically calculated electrical characteristics
of the sensor at 760 mmHg.

Inductance [nH] 80.15
Capacitance [pF] 4.29
Resistance[ Q] 16.18
Resonant Frequency
[MHz] 269.556
Quality Factor 8.4
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Fig. 4. Photographs of the fabricated sensor with Lincoln

face in a penny.
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Fig. 5. Frequency vs. pressure. (a) frequency changes of
fabricated sensors by pressure, (b) hysteresis property of
sensor 5.



Table 2. Frequency and sensitivity properties of

fabricated sensors.

Igmlﬁn:f ]i‘;%q;?nzf Seflsitivity
760 mmHg 860 mmHg [kHz/mmke]
Sensorl 278.03 273.03 50
Sensor2 268.333 263.889 44.44
Sensor3 269.697 264.242 54.55
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Sensorb 282.06 273.151 89.09
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Fig. 6. Characterizations of sensor frequency drift for (a)
15 hours and (b) 163 hours for sensor 3.
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