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Two tone tests performed on resonators and filters fabricated from YBCO thick film coated,
three dimensional resonators, indicate the importance of understanding intermodulation
distortion. The films in this investigation were produced by reactive texturing and melt
processing. The generation of third order intermodulation (IMD) products was observed at
clevated rf power levels. Correlation between IMD level and if field dependence of surface
impedance is demonstrated. The contribution of grain boundaries to IMD is discussed in
terms of the resistively shunted junction model.
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Introduction

The availability of high temperature superconducting (HTS) thick films unveils the -
opportunity to convert conventional cavity resonator rf filters into compacted, high
performance filters. By replacing key resonator elements with thick film HTS coated
components the surface resistance of the component at 1 GHz is improved by a factor of 30
(from 3 m& for copper to less than 100 p<2), resulting in a significant enhancement in
resonator Q, and allowing the possibility of significantly compacting the resonator size.

In this study, half wave, floating coaxial resonators were constructed out of copper
housings and YBa,Cu,0,, (YBCO) thick film coated center conductors. The surface
impedance, Z, of the center conductors was measured against the rf magnetic field, H,, along
with the level of third order intermodulation distortion (3IM). At the outsct of this program
the hypothesis was formed that the level of intermodulation distortion observed in these
resonators should be related to the strength of the field dependance of Z;. For practical
_purposes, the relationship between 3IM and surface resistance, Ry, was examined.

Sample Fabrication and Characterization

Samples were prepared by two types of texturing processes. The first, described in
Reference 1, utilized conventional "melt-texturing” of the YBCO'. In this process, YBCO



suspended in an organic vehicle is deposited on an appropriate zirconia substrate using the
doctor blade technique. After drying, the sample is heated in oxygen above the peritectic
temperature (1030°C). After reaching equilibrium at this temperature, the sample is slowly
and isothermally cooled through the peritectic temperature to recrystallize the YBCO.

The second processing technique used is referred to as "reactive texturing". In this
technique, a YBCO precursor is heated into the 850°C to 900°C temperature range. During
heating, a reducing atmosphere is used to suppress the formation of YBCO. At the process
temperature, oxygen is introduced, making YBCO the thermodynamically favorable phase.
The rapid change in oxygen partial pressure generates metastable liquid phases out of which
the YBCO crystallizes. Using this technique, microstructures similar to those generated by
the conventional peritectic recrystallization procest caz ke prodnced? with c-axis oriented
grains typically 100pm on a side. However, the substantially lower process temperature, and
the reduced liquid volume fractions formed, permit the use of metal substrates. For this
study, reactively textured samples were produced on stainless steel which had been passivated
with a layer of electroplated silver. These YBCO films were applied using a spray process
with the YBCO particles suspended in an organic vehicle.

Measurement Technique

The surface resistance and IMD of rod shaped HTSC samples are measured using a
copper coaxial resonator with adjustable /O electric field couplers. The surface resistance of
an HTSC sample is calculated from the unloaded Q, Q,, of the resonator when the center
conductor is a superconducting rod. The surface resistance is
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where Q,, is the unloaded Q of the resonator when the center conductor is copper, G, is the
geometry factor of the center conductor. The geometrical enhancement factor is

n = ZéGi (2)
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where G, represents the geometry factor of each part of the resonator. In the case of a coaxial
half wave resonator, the only two parts are the center conductor and the wall. The geometry
factors for the two parts are










































