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Humidity Sensor Using Microstrip Patch Antenna
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[Abstract]

In this paper, a humidity sensor using a microstrip patch antenna(MPA) and polyvinyl alcohol(PVA) is studied. PVA is a polymer
material whose permittivity changes with humidity, and a rectangular slot is added to the radiating edge of the MPA, which is sensitive
to changes in electric field, in order to increase the sensitivity to changes in relative permittivity. After thinly coating the area around the
radiating edge with the rectangular slot of the MPA fabricated on a 0.76 mm-thick RF-35 substrate with PVA, the changes in the
resonant frequency and magnitude of the MPA’s input reflection coefficient are measured when relative humidity is adjusted from 40%
to 80% in 10% increments at a temperature of 25 degrees using a temperature and humidity chamber. Experiment results show that when
the relative humidity increases from 40% to 80%, the resonance frequency of the antenna’ input reflection coefficient decreases from
2.447 GHz to 2.418 GHz, whereas the magnitude increases from -7.112 dB to -3.428 dB.
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Fig. 1. Geometry of rectangular-slot appended microstrip
patch antenna coated with PVA
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Table 1. Final design parameters of the proposed antenna

Parameter Value(mm) Parameter Value(mm)
Ly 80 s 12

W, 80 We 2.3

L 25.4 k 27.3

w 31.8 4 1

ks 29.8 C 35.8

Wo 1 (e 6

Wis 1 h 0.76

X 2. 2.5 GHzollM At &0l 2 PVAS| HIFNME1t &4

e
Table 2. Relative permittivity and loss tangent of PVA
according to relative humidity at 2.5 GHz

relative humidity(%) Eil?tive permittivity I(ct):rs]ét)angent
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Fig. 2. Simulation results of the antenna’s input reflection
coefficient according to changes in relative
humidity: (a) input reflection coefficient
characteristic, (b) resonant frequency and PRFS,
and (c) magnitude and PRMS
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Table 3. Comparison of simulated and measured input
reflection coefficient’'s resonant frequency and

magnitude according to relative humidity

3. 2% o2 i} el B

o HT o —

relative simulated measured simulated measured

humidityresonant resOnammagnitude magnitude

(%) frequency frequency (dB) (dB)

(GHz) (GHz)

40 2.4583 2.447 -31.23 =7.41

50 2.4555 2.446 -27.25 -7.23

60 2.4532 2.445 -17.89 -6.84

70 2.4495 2.439 -11.41 -5.61

80 2.4342 2.418 -5.34 -3.43

E 4 MO &2 AlSold ¥ 5 A S AHl$=2| PRFS2L
PRMS H|xl

Table 4. Comparison of simulated and measured input
reflection coefficients PRFS and PRMS according to
relative humidity

relative|simulated measured simulated measured
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(%) (%) (%) (%) (%)

40 0 0 0 0

50 0.11 0.04 12.76 2.43
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