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Zirconia (ZrQ2), due to its high dielectric constant, is a pronising candi date
for replacenent of SiQ2 in MOXS structures in mcroelectronic devices. It is wel
known, that adding of a trivalent oxide, such as yttria (Y2Q3) or ytterbia
(Yb2®3), can influence the phase conposition (and dielectric constant) of the
crystal. Depending on the anount of trival ent oxide, nonoclinic, tetragonal or
cubi ¢ phase can be stable at roomtenperatures. In this work ZrQ2 crystals with
vari ous concentration of Yb2O3 were investi gated.

For mcroelectronic applications the dielectric constant in MHz-GHz frequency
range is an inportant paraneter. However, classical nethods, such as GV
measurenents or systens based on RLCG neters or inpedance anal yzers, are usually
designed for frequencies up to 1 — 10 Miz. At higher frequencies the parasitica
i nduct ance (connected with the I ength) of the wires becones crucial

We present a nethod of dielectric permttivity nmeasurenment based on a network
anal yzer working in the frequency range of 300 kHz — 3 GHz. The neasured conpl ex
i npedance of a wired sanple is analyzed as a wavegui de | oaded by a capacitor.
Thi s approach nmakes possible to find proper values of dielectric constant in the
frequency range typically up to 1 GH.

Anmong neasured sanples the sanple ZrQ2 + 3. 3nmol % Yb2O3 has the hi ghest
dielectric constant (x = 39) and seems to be the most interesting candidate for
application in MOS structures.



