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ULTRA LOW-COST MEMBRANE TECHNOLOGY FOR MILLIMETERWA VE APPLICATIONS

This paper presents an original technique for implementing membrane structures for millime terwave applications. The process is described and results on transmission lines and filters are given, with simultaneous comparisons between measurements and simulations. According to the performance which are presented, the pro posed process appears as an interesting possible alternative for membrane technology.

INTRODUCTION

-After a photoresist deposition process on the overall structure, a double side etching-mask procedure is applied, which then reveals the circuit pattern on the top side, while a predefi ned cavity region is formed on the back-side mass-copper support (fig. 1-d).

-An additional etching operation is involved in order to fully describe the lower cavity shape, the membrane dielectric film behaving as an As an example, the filter depicted in figure 4 is completely integrated on the BCB-membrane section, with cascaded inductive and capacitive coplanar transmission lines.

Inductive CPW (W-8011m /S=505 11m) 

Figure 1 Figure 1 :

 11 Figure 1 describes the basic generic topology based on the proposed technological process.

  etching-stop layer (fig. 1-e ). With respect to conventional membrane tech nology on Si or GaAs, no additional shielding operation is needed because of the intrinsic na ture of the membrane suppport. The same pro cedure can be used to fully enclose the upper level, with an inverted copper etched cavity mounted by means of conductive glue (fig.1-f). THEORICAL AND EXPERIMENTAL RESULTS Different investigations have been carried out in order to check the validity of this technology ment facilities. Ideal transmission line theory is used to model the structure, and simplifications are made concerning 3D discontinuities bet ween microstrip and membrane sections (no influence of the ground plane modification). Under such approximation, standard CAD tools like HP-MDS, can be used, by means of multi leveled multiconductor quasi-TEM models.
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 2 Figure 2 : Coupled lines on a BCB-membrane section o.o

Figure 2

 2 Figure 2 shows a structure composed of two coupled transmission lines on a membrane sec tion, with input and output rnicrostrip line sec tions for convenient excitation and measure-
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 3 Figure 3 : Coupled transmission lines : experimental ( -) & simulated ( ---) [S] parameters
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 45 Figure 4 : Low-pass filter design on BCB-membrane Experimental results are shown in fig. 5, in comparison with simulated ones. Note that the grounded coplanar waveguide feeding structu res are not taken into account in the calibration procedure, therefore increasing conductive and dielectric losses. In addition, the discontinuities between each section of the previous filter (cascade of wide and narrow CPW lines) in-
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 6 Figure 6 : Low pass filter with alternative membrane and thin-film microstrip sections