BRTELAPECRE RIZ
ERIZRHAT ¥ K
High Sensitive Active Split-
Ring Resonators for Measuring
Permittivity of Liquid
Rz <8 31/ TTRE ARBELFE

BERPFT AT EEY FHRE
(Wireless Innovative Systems EM-applied Lab)

Advisor : #§ & £ ##: Chin-Lung Yang
Student : m%+# Kuan-Zhou Chen

Wireless Innovation System and
EM-applied Lab.



DA-SRR Theory Analysis
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» High sensitivity theory analysis :
» High Q property
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The Q factor is enhanced by 22 times
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DA-SRR Design

) Active Feedback Loop Circuit
» Active feedback loop method v P Vs
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» DA-SRR calibration technique 2ol
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DA-SRR Structure

» DA-SRR circuit stricture
» I, =8mm- >g=05mMm- >-w=1mm:- gz =35 mm:>
ly=6mmandg,=0.3mm - f;,=3.1291 GHz >
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Experiment Results

» The Q factor of sensor is enhanced by 22 times
from (passive SRR) 49.7 to 1098.

» The sensitivity is improved by 2.3 to 3.7.

» Average error : 4.5 %

Passive SRR Sensor:
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[ Af/fur O Ifunl

Parameter f(GHz) Q So1 0.01
@B) I %)  Ae(%) |
Air (no MUT) 3.7257 49.7 -224 ' - —
Acetone 37157 357 -225 | 027 001
Ethanol ~ 3.7078 49.0 -24.1 : 048  0.02
Water 3.6834 364 -233 . 110 0014 |
| |
i
Active SRR Sensors: | 1 2
I i <
Parameter  f(GHz) Q So1 V Af/fair  (Af/ fair)| &
@dB)1 (%)  Ae(%)
Air (no MUT) 3.6336 10984 -381 | ---
Acetone  3.5955 1016.4 -3.67 1 1.00 0.048 |
Ethanol ~ 3.5836 1041.2 -4.89: 137  0.057 I
Water 35412 7280 -650 254  0.03L!
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