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Abstract

The ceramic solid solution Ba,_Sr,TiO; (BST) is one of the
most promising tunable dielectrics for the implementation of
thick film based varactors. Electrically tunable varactors are
in great demand for radio frequency (RF) applications, such
as phase shifters or matching networks. Metal insulator
metal (MIM) capacitors provide some advantages over
coplanar interdigital capacitors (IDC), due to a
homogeneous tuning field.
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Barium strontium titanate (Ba,_Sr,TiO,)

T > Curie Point
Phase transition
< Curie Point \
hh s D
ase transition <
¢ Ba®isr” «Ti"  OF

Paraelectric, cubic

Ba, ¢Sry ,TiO;:

« paraelectric at room

e—
© Ba"/sr* oTi" . O*

| Ferroelectric, tetragonal |

temperature
« tradeoff between tunability
and low dielectric losses

-200-150-100 -50 0 50 100 150
Temperature /°C '

Ba, ¢Sr, ,TiO; as tunable dielectric
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* nonlinear dependency of permittivity
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« fast response time (ns)

tan &: Loss factor
€.: Permittivity
E: Tuning field

AT

Karlsnihe Institite of Techraly

o] e
‘-553 I A M

Institut fiir Angewandte Materialien

*** Microwave Engineering, Technische Universitat Darmstadt, Germany

Properties of MIM and IDC varactors
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= MIM capacitor
= |DC capacitor

L f=2GH:

* MIM capacitor
20 = DT capacitor

1=26H:

* IDCs: Inhomogeneously tuned |+

* MIMs: Homogeneously tuned 73

» MIMs: Higher tunability o

* MIMs: Increasing Q value with
increasing tuning field

= MIMs superior to IDCs
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Influence of electrodes on loss factor (tand)
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Conclusion

* MIM varactors superior to coplanar IDC varactors due to
homogeneous tuning field

» Strong impact of electrodes on dielectric properties (loss
factor tand) of Ba, 4Sr, ,TiO; MIM varactors

» Galvanic reinforcement of the bottom electrode necessary
for further increase of Q value

* Reduction of the sintering temperature below 1000°C
necessary for the use of gold or silver bottom electrodes

Acknowledgement

We gratefully acknowledge financial support of Deutsche
Forschungsgemeinschaft (DFG) for this project under grant
number (HA2571/9-1, JA 921/18-1).

AdIMP DFG


https://core.ac.uk/display/197586317?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

