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Microstrip miniaturized loop-filters with high out-of-band rejection for future 30 mobile terminals

This paper deals about the implementation of miniaturized microstrip band-pass filters operating on a very narrow bandwidth. We propose an original synthesis for achieving high out-of-band rejection by means of a Z'd order resonant structure, for which transmission zeros are introduced through mutual coupling effects. Quite good performances are obtained regarding losses, size and spurious resonances for the proposed topology, which can be considered as a good solution for future mobile on-board equipments.

The length of the resonator is used for defining the center operating frequency while the coupling between the feeding Jines extremities contributes to the transmission zero location. The main effort for the designer lies in the definition of an appropriate decomposition of the resonator shape, regarding the required filtering response.

Quite a fair agreement is obtained between the HP-Momentum simulation and the experimental results as presented on the figure 2.
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Frequency 2.5 GHz Fig. 2.

Comparison between measured and simulation on a single resonator structure with multiple coupling

The complete structure, integrated on an appropriate substrate (a=l0.2, h=635 f.UU ), is quite small (7 mm* 5 mm, see figure 3), with performances in accordance with new mobile system requirements. Nevertheless, only one transmission zero can be introduced with a single resonator structure. Moreover, this zero is necessarily located at a frequency higher than the center operating one because of in-phase and out of phase recombination constraints. The insertion of a transmission zero at a lower frequency requires at least a second order topology with multiple non-adjacent couplings. Indeed, in relation with the non co-directive coupling effects existing between the two resonators, great difficulties are encountered for retrieving out-of-phase recombination between the different possible paths for the signal, and therefore the associated zero.

In the other hand, transmission zeros can be recovered when operating with symmetrically coupled configurations. The compartmental study reported on figure 5 clearly underlines the possibilities of generating a transmission zero, depending on the symmetry axis ensured with such co-directive coupled resonators. 

  Fig. I.Single resonator with a transmission zero : Principles
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 3 Fig. 3. Photography of the single resonator structure.
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 4 Fig. 4.No-transmission zero topologies by means of two unsymmetrical coupled resonators
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 57 Fig. 5. Laterally coupled resonators -Symmetrical configurations for recovering transmission zero -With symmetrical coupling architectures, (fi gure 5), the out-of-phase destructive conditions can be easily recovered each apart with respect to the operating bandwidth. The resonator shape can be adjusted so as to control the effective electrical length of one path with respect to the other. The main difficulty lies in keeping the fundamental resonance conditions at Fo, which may basically be affected by these coupling phenomena.
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