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Abstract-Shunt Capacitive RF-MEMS switches over coplanar
waveguides exhibit low isolation in the down-state position and
high return loss in the up-state position at low frequencies. At
high frequencies, they have a dual behavior with respect to these
characteristics, which can significantly limit their operation
bandwidth, as discussed in the literature. This work presents
further improvements in relation to the ones obtained in previous
work that enlarge even more the bandwidth of this type of
switches.
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I. INTRODUCTION
MicroElectroMechanical Systems (MEMS) integrates

mechanical elements, sensors, actuators and electronics on a
common substrate using Integrated Circuit (IC) manufacturing
technologies and/or micromachining. The electronics are
fabricated using standard IC processes while micromechanical
components are fabricated using 'micromachining' to
selectively etch parts of the substrate, or add sections on its top
surface, leaving free standing structures.

RF MEMS switches have been a very interesting area for
research and development in recent years [1]. They are surface-
micromachined devices, which use movable parts to produce a
short circuit or an open circuit in a integrated RF transmission-
line. State-of-the-art MEMS switches can nowadays operate up
to mm-wave frequencies in the order of 100 GHz.

MEMS capacitive shunt switches have several advantages
over its p-i-n diode and FET transistors counterpart. They
exhibit very low intermodulation products, have very little dc
power consumption in the order of microjoules during the
switching process), present large down- to up-state capacitance
ratios (CD/CU= 20-100), and can be fabricated on several
different substrates. Some disadvantages are hot switching for
high power applications (2 W), slow switching speeds (in order
of [ts), and high actuation voltages (15-80 V). These disad-
vantages may be tolerated in many applications, such as in
radars with relatively low scanning rates or in low-loss high-
isolation telecommunications switches.

Many researchers have studied the issue of enhancing the
bandwidth performance of RF-MEMS switch over a Coplanar

Waveguide (CPW) including the approach given in [2]. This
paper presents an improved switch with even wider bandwidth
than the one studied in [3]. After this brief introduction,
Section II describes a circuit model for MEMS capacitive shunt
switches and outlines an analysis of its bandwidth. In Section
III, return loss and isolation simulation results are shown.
Conclusions are drawn in Section IV.

II. MODELING
A MEMS capacitive shunt switch over a coplanar

waveguide can be modeled as shown in Fig. 1. The switch is
connected to a load of impedance Z0 and to a generator with
electromotive force EG and intern impedance Z0.

Zo'1AAA ~ LIZXD Vs
6 EG jLS
m 7, ,. Zo

Figure 1: Equivalent circuit of a shunt switch

The impedance of the switch is given by

ZS = RS + j.t).Ls + 1
j.o.Cs (1)

where,
Cs = Cu or CD depending on the switch position;
Ls: parasite inductance of the switch;
Rs: loss resistance of the switch.

Important RF characteristics for a shunt switch are
* Return loss in the up-state position;
* Isolation in the down-state position;
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