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Wireless sensors are in great @eh, be it an implantable “
biosensor, high temperature sensors in turbioesan

exhaust gas sensor as detection is often envisioned away -
from the point of impact. Though wless sensing _
techniques existmajority of the existing deviceare _ _ _ Frequency@Hz)

wired and loally or require some form of integration with Figure 1. Dielectric Permittivity of Sintered YSZ as a
a wireless/fronend module that commonly leads to non Function of Frequency.

portable, increasedost sensorsystems with limited
deployment. Wireless sensor configuration can be
implemented in two ways: a wireless enabled sensbaan 09
wireless transducefl]. The difference between a
wirelessenabled sensor and a wireless transducer of a
physical parameter is that the former needs a separate RF 07
module with a communication antenna, whereas the latter
just utilizes the change of oneor more
microwave/electrical parameters, such as frequency shift,
to directly indicate the change of one physical parameter
of the environment such as pressusmperature or gas
concentration Earlier reporf2] suggest YttrieStabilized
Zirconia (YSZ) to be a candidate material for 02
implementing wireless sensor operation. In this context, o
this investigation intends to study the temperature ' AAAAA AP A A~
dependent electromagnetic properties of YSZ for s 5 1 12 14 15 15 =20
implementing orchip antennas andireless transducers. Frequency (GH2)

The YSZ samles were prepared byapecasting ] ) .
techniqug3] and sintered at 126C. Figure 2. Loss Tangent obintered YSZas a Function of

Frequency
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Measurement: The dielectric properties (relative

permittivity (£,) and loss tangentgns)) of samples were References _
measured between 500 MHz and ZXHz for 1500 [1] T.T.Thai, L.Yang, G.R.DeJean and M.M. Tentzeris,
frequerty points. An E8362B PNA network analyzer and  |EEE Microwave Magazine, June 2011;83.

Agilent’s 85070E dielectric probe kit were used for the  [2] A.K.Skrivervik and F.Merli, 2011 Loughborough

dielectric measurements. Thelim form probe with a Antennas & Propagation Conference;3#November
diameter of 2.4nm had been used during measurements 2011, Loughborough, UK

due toits high accuracyin order to ensure dataliability, [3] R. Mukundan, E. L. Brosha, and F. H. Garzon,
eachsample was measured three times, tedaverages Ceramic Transactions 130 (2002)91

and standard deviations were calculated for the frequency
band of interestNote that the probe position was changed
at each of these measurements. greenbody YSZ
sample and a sinteredSZ sample were used to obtain
preliminary data.

Figure 1 and Figure 2 show the relative permittivity) (
and loss tangenttgnd = ¢ ,ffr) of one of the ceramic

samples from 500 MHz to 20 GHz, respectively. As seen
from the figures, both theelative permittivity €, = &.3)

and loss tangenttfnd = 0.05) are almost constant
through the entire band. Low loss tangent also allows for
efficient design of various microwave systenasid
antennas



