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Fig. 2. Feeding and coupling schemes for the proposed filter.

Fig. 1. Concept drawing of the proposed filter structure (detailed structures
in the dashed circle is shown in Fig. 2 ).
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a substrate independent integration approach and can be built
on top of lossy substrates such a doped silicon wafer used
in IC fabrication. Moreover, it provides a compact coplanar
waveguide input/output interface and, thus, is fully compatible
with monolithic integration of other planar components in a
System-On-a-Chip approach.

A simple source-load coupling scheme is introduced by
using a coplanar waveguide gap between the source and the
load. The inter-cavity inductive coupling is realized by a pillar
array iris. This combination of couplings creates a pair of
transmission zeros to help achieve better selectivity.

A 60 GHz second-order prototype filter was built to demon­
strate multiple advantages brought by the proposed method
since 60 GHz has drawn a lot of attention for WPAN and

Integrated waveguide filters have demonstrated great poten­
tial for millimeter wave applications, in terms of insertion loss,
fabrication accuracy, power handling capability and frequency
selectivity [1]- [5]. Silicon bulk micromachining technologies
and multi-layer LTCC/LCP/PCB technologies have been used
in these filters. To enhance the stopband rejection perfor­
mance, transmission zero synthesis techniques, have been also
introduced in the design of the integrated waveguide filters
[6]- [9]. These include introducing cross coupling between
non-adjacent cavities, dual mode operations, non-resonating
nodes and source-load coupling. Among them, the source­
load coupling scheme can create two transmission zeros by
using only two cavities that lead to a more compact design.
Its synthesis methods, along with different implementation
schemes, have been reported in [10]- [13].

In this paper, an integrated cavity filter is implemented
by using SU-8 based polymer-core conductor surface micro­
machining technology [14], [15]. By elevating the cavity­
based filter and its electrical fields entirely into the air,
the proposed method eliminates the dielectric loss. Rows of
metallized polymer pillars that are patterned by a standard
photolithography on the top of the substrate form the cavity
sidewalls. The bottom of the cavity is formed by metalizing
the substrate's top surface, while the top is formed by a
separate micromachined piece. Unlike other existing solutions
that require either a bulk-micro-machine-able or a low loss via­
hole technology compatible substrate, the proposed method is

I. INTRODUCTION

Abstract-This paper presents a novel surface micromachined
low-loss integrated cavity filter with a pair of transmission zeros
using a simple source-load coupling scheme for emerging 60 GHz
applications. The proposed method eliminates the dielectric loss
by elevating the cavity-based filter into the air with the aid of
the polymer-core conductor surface micromachining technology.
The electrical fields of the cavity are thus entirely in air. A
coplanar waveguide input and output interface is designed for
easy integration with other planar electronics. The inter-cavity
inductive coupling is realized through the use of pillar array iris,
with the source-load capacitive coupling achieved with integrated
coplanar waveguide lines. This combination of couplings creates
a pair of transmission zeros to help achieve better selectivity. A
measured insertion losses as low as 1.92 dB, along with a pair
of transmission zeros, has been observed at 60 GHz.

Index Terms-millimeter wave, V -band, surface micromachin­
ing, integrated cavity filter, transmission zeros, source-loading
coupling
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