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INTRODUCTION

In this paper, we discuss about the integration of narrow bandwidth (4.5% 
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.so dBt--t-+---�1-,.,i....:il--'llL-4-iJ'w.so dB l--+-+-+-�l-+-i-�+--1 0 Fre q.ency 60 CHz The agreement is correct. Moreover, -10.63 dB insertion losses are observed in this case (to compare to the -12.03 dB obtained with the first structure (figure 5) which uses external transitions). Such original integration technique is undoubtedly interesting for the implementation of complete RF front ends, leading to reduced technological constraints and improved performances.

CONCLUSION

We investigate on the possibility of designing very narrow-band filters for millimeter wave wireless equipments.

The TFMS technology is basically attractive on several aspects (design possibilities and control, technological sensitivity, ... ). One additional effort must be made for improving conductive losses, either by using better materials (silver), or depositing thicker conductive layers (which is now thinkable through the proposed original filter synthesis technique (integration of high performance transitions as resonators) which really contributes to reduce the technological sensitivity). 

  emerging markets with respect to wireline networks. Two issues will determine the emergence of these interfaces between subscribers and operators : the cost and the available bandwidth. Therefore, high bit rate services will be proposed by means ofmillimeter wave links, which can be considered as a great challenge regarding technologies maturity and reliability at such frequencies[1]. In addition, spectrum occupation will bring severe constraints on RF equipments, especially on passive RF filters (reduced relative operating bandwidth (less than 5% at 41 GHz), losses) and on active components (flip-chip mounted MMIC's).

  previously proposed by Menzel et Al [3] for integrating low-pass fi lters appears as a good candidate for implementing millimeter-wave filters. As mentioned on figure I, we deposit a thin dielectric layer (Er = 4.3 I thickness h=40µm) on a metallized . alumina substrate. Then, microstrip structures can be implemented on this "artificial" substrate, with ratios W/h, L/h or S/h (W, L, S are respectively the Width, the Length and the Spacing " description of the guiding elements, even at millimeter wavelengths.

Figure 1 :

 1 Figure 1: TFMS technology TFMS SIR and parallel coupled lines filters have been synthetized using standard CAD microstrip models from HP-MOS software. Low coupling levels involved by narrow-band specifications are easily obtained with small spacing between resonators because of the ground plane proximity. Figure 2 describes the equivalent TFMS filter moµel and the correspondence between ideal and synthesized responses. Common microstrip discontinuity models can be employed on this thin substrate despite the operating frequency, thanks to the appropriate shape of the resonators for quasi TEM propagation conditions. So, the TFMS configuration is quite attractive for developing millimeter-wave filters, both for CAD facilities and design flexibility.

Figure 2

 2 Figure 2.a

  This has been performed by means of TFMS to CPW transitions implemented at both ends of the filters. A back to back CPW to TFMS transition is presented on figure 3. It is based upon a capacitive coupling between the main conductors of the TFMS and the CPW guides, through the thin dielectric sheet. An inductive compensation is located at each side of the coupling high pass sections to control the cut-off frequency. capacitive transition SO n transmission llne
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 345 Figure 4: Characterization of a back-to-back CPW to TFMS transition Such transitions have been introduced at both extremities of the previous described TFMS filters (fig. 5). Probe tests can be easily applied under such conditions (fig. 6). In addition, this is also a convenient solution for improving reliability between active and passive modules in future millimeter-wave hybrid front-ends. The -12 dB measured insertion losses are basically related to the finite conductivity and the thin thickness (4µm) of the gold conductors.

Figure 6 :

 6 Figure 6 :TFMS fi lter : measurement-simulation Anyway, this value is quite similar to the one obtained with standard microstrip configurations on Alumina substrate, for which the shape and the limited Q-factor of the resonators strongly affect the effective operating bandwidth and the associated transmission losses. CPW -TFMS TRANSITIONS AS FILTER RESONATORS Lastly, we emphasize on the possibility of considering these transitions as a complete part of the band-pass filter. As illustrated on f i gure 7, we introduce the CPW to• TFMS transitions in place of the extremity resonators of the filter. These
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 78 Figure 7 : Integration of CPW -TFMS transitions as filter resonatorsThe measurement and the simulation of such a filter are reported on figure 8.
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